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Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


m™ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


B TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 

™ RX ALL switch for monitoring 
all unselected lines 

m= Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 

mw GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 

gm TIMED MUTE switch to mute 
“unselected” audio temporarily 

m Separate volume controls for 
each “unselected” line 

@ = Instant-PTT switches for each 
line 

@ = Line-activity LEDs (function 
on all lines, selected or not) 

@ Heavy-duty 120/240-Va- power 
supply (also runs on 12 Vu) 

Options 
B DCA-3 external three-line 


adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
m@ Cross mute 


m= Clock, audio-level bargraph, 
and cross-mute indicators 


@® Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


WIMEGA IT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
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Regional Communications systems manager is ‘Technician of the Year’ 


Congratulations to John Murphy, the 
recipient of the 1994 Technician-of-the- 
Year Award. 

Murphy is employed as 
a systems manager with 
Regional Communica- 
tions, Paramas, NJ. He 
has worked for Regional 
since 1982. He is respon- 
sible for the development, 
installation and mainte- 
nance of paramedic dis- 
patch systems, hospital 
paging systems, mobile data systems and 
specialized mobile radio (SMR) systems. 

Murphy has a technician’s certificate 
from the National Association of Business 
and Educational Radio (NABER), an FCC 
General Radiotelephone Operator license 
and a New Jersey state electrician’s license. 

“T can tell you from the sales side of the 
house.” explained Jim Faherty, Regional’s 
territory sales manager, “John’s technical 
talents and his ability to wrap his arms 
around the customer make him one of my 
most powerful sales weapons.” 

Faherty explained that there are a lot of 
issues to discover in selling large communi- 
cations systems. Not all of them can be 
discovered at the outset, so a certain num- 
ber of problems have to be resolved while 
the project is under way. “If there is a prob- 
lem, John has a way of getting alongside the 
customer and explaining what is going on,” 
he said. “He has a way of smoothing things 
over until the problem is solved.” The sales 
and technical departments work as a tearm in 
selling large systems, and “John is the guy 
I want to go in the door with,” Faherty said. 

Wayne Root, Regional’s field service 
manager, nominated Murphy for the 
award. “His name has become a household 
word among our customers,” Root said. 
“Whenever they need him for something, 
he’s there, whatever the time. We almost 
have to force him to take a vacation.” 

Root said that Regional’s work as a 
systems integrator requires familiarity 
with many products in addition to land 
mobile radio. “There isn’t anything we 
work on that John hasn't grabbed hold of 
and learned to do. He can juggle multiple 
projects and accomplish an enormous 
amount in a short time.” 

In his role as systems manager, Murphy 
sometimes conducts training classes for 
Regional's technicians. “When we pul new 
technologies or systems in place, John is 
exposed to the most sophisticated equip- 
ment and software,” said Regional’s Presi- 
dent, Tony Sabino, “John compiles the in- 
formation and then conducts a training class 


John Murphy 


for the technical staff.” 

The Tech-of-the- Year award recognizes 
the vital role technicians play in the indus- 
try. It honors technicians who are actively 
employed in mobile communications and 
who have shown an outstanding effort in 
the performance of their duties, Candi- 
dates are assessed on their professional- 
ism, performance, customer satisfaction 
and teamwork abilities. 

Murphy was scheduled to be honored 
at a May 13 luncheon in Orlando, FL, 
during the Mobile Comm °94 conference. 

The award and conference are sponsored 
by NABER, an organization that deserves 
a lot of credit for raising the visibility of 
radio technicians through its award pro- 
gram. If you are interested in submitting a 
nomination for next year’s award, call Jan 
Jensen at 800-759-0300. 


* 7 * 


SMR action 

There is plenty of action to watch this 
month when it comes to the specialized 
mobile radio (SMR) segment of the land 
mobile radio industry. 

pm Analog vs, digital—Market research 
companies are publishing reports that sub- 
scriber numbers among analog SMR busi- 
nesses are going to decline because of 
competition from feature-rich digital SMR 
businesses. Analog SMR system operators 
in Los Angeles, meanwhile, say they are 
largely successful in retaining their own 
customers while gaining customers from 
competitors that switch to digital and raise 
prices. Which is it really going to be, de- 
cline or gain for analog SMR? 

p> Application mills—A potential digi- 
tal SMR system operator has contracted to 
buy 600 channels from a court-appointed 
receiver who controls SMR licenses flow- 
ing from the Federal Trade Commission's 
efforts to protect the public from applica- 
tion mills. “Spectrum Junk Bond Traders,” 
page 74, which was written before the 
purchase announcement, gives the back- 
ground, Who should get the channels, bulk 
purchasers or a new round of applicants? 

p» David vs. Goliath—An analog SMR 
operator has asked the FCC to revoke li- 
censes held by the largest digital SMR 
operator. The legal argument involves for- 
eign ownership. (See “SMR Operator 
Urges FCC To Revoke Nextel Licenses,” 
page 77.) Will the matter be decided on 
legal merits or political considerations, or 
will there be a monetary settlement be- 
tween the two adversaries? 

—Don Bishop 
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CONVENTIONAL 
RADIO EQUIPMENT 
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FEATURE-RICH 
LANCER NETWORK 
SYSTEMS. 


When you are ready to add advanced 
trunking technology to your conventional 
radio systems, isn't it nice to know that the 
technology is ready for you? 


The Local Area Network 
Central Exchange Radio 
network provides many of 

the features found in trunked 
radio systems and cellular 
telephone service. Now you can easily 
"trunk" your existing radios, both mobile and 
handheld, already in service. ALANCERnet 
terminal on each repeater and a LINC 
module in each portable or mobile radio are 
the only requirements 
for setting up your 
LANCERnet system. 
Call or FAX us today 
for complete information 
on the powerful 
LANCERnet system. 
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Operation 
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June 

7-11—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Stockholm, Sweden. Contact: Professor Sven- 
Olof Ohrvik, technical chairman, 46 8 757 0483; Fax 46 8 34 8441. 

18-20—International Public Safety Exposition and Conference, spon- 
sored by the International Association for Public Safety, Dallas Con- 
vention Center. Dallas. Contact: 203-847-9679, 

19-23—Utilities Telecommunications Council, Washington Sheraton, 
Washington, DC. Contact: Christine Benz. 202-872-0030. 

28-30—Wireless Datacomm Spring, San Jose Convention Center, San 
Jose, CA. Contact: 800-322-9332, 


July 
17-20—Forestry-Conservation Communications Association, 
Hershey. PA. Contact: Don Pfohl, 602-644-3166. 


August 

6-11—International Municipal Signal Association, Cavenaugh’s Inn, 
Spokane, WA. Contact: Harold Glerum, 800-723-4672. 

7-12—Association of Public-Safety Communications Officials—Inter- 
national National Conference, Lawrence Convention Center, Pitts- 
burgh. Contact: 800-824-1850. 


September 

22-24—Personal Communications Showcase, Washington State Con- 
vention Center, Seattle. Contact: 800-326-8638. 

27-Oct. 1—International Conference on Universal Personal Commu- 
nications, sponsored by the Institute of Electrical and Electronics 
Engineers, Hyatt Regency San Diego. San Diego. Contact: Nokia Mo- 
bile Phones, 800-306-6542, 


October 


3-5—WirelessW orld Conference & Exhibition, sponsored by Cellular 
Business magazine, The Stouffer Orlando Resort, Orlando, FL. Con- 
tact: Chris Lotesto, 800-458-0479. 

19-21—International Wireless Communications Expo/Fall, Tampa 
Convention Center, Tampa, FL. Contact: 800-828-0420. 


November 
3-5—Industrial Telecommunications Association and Council of Inde- 
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pendent Communication Suppliers Annual Meetings, The Kingsmill 
Resort and Conference Center, Williamsburg, VA. Contact: Barbara J. 
Levermann, 703-528-5115. 

9-13—CMA ’94, sponsored by the Communications Marketing Assacia- 
tion, Radison Plaza Lord Baltimore Hotel, Baltimore. MD, Contact; 
Jack Armstrong, 410-628-9300. 

18—Radio Club of America, Communications Symposium, 85th Anni- 
versary Dinner and Awards Presentation. New York Athletic Club, 
New York: Contact: Ron Formella, 201-652-6811. 


December 
6-8—Wireless Datacomm Fall, Washington Convention Center, Wash- 
ington, DC. Contact: 800-322-9332. 


1995 


February 
1-3—Cellular Telecommunications Industry Association Winter Meet- 
ing and Exposition, New Orleans. Contact: 202-785-0081. 


March 


20-23—Supercomm, sponsored by USTA and TIA, Anaheim Conven- 
tion Center, Anaheim, CA. Contact: 202-326-7300. 


April 

3-5—Energy Telecommunications and Electrical Association, George 
R. Brown Convention Center, Houston. Contact: 214-235-0655. 

25-27—Internationa] Wireless Communications Expo/Spring, Las 
Vegas Sands Convention Center, Las Vegas. Contact: 800-828-0420. 


May 
30-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto. Contact: 613-233-4888, 


July 

26-28—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O'Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 
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Provides High Level Analog Speech Security 
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VSB (Variable Split Band) also improves on the technology used by swept carrier rolling code 
scramblers by adding programmability and carrier hopping. Cypher-MX splits the voice 
band into two sections and then inverts each of these two sections around its own center. 

The split point constantly changes, either at a fixed rate or pseudorandomly. 


Cypher-MX” vVsB puts a lock on your communications, 


> a —) ae ak = Ga 
Ce ahaha eaee @ 
(3 B \ 1. 
ae ‘ ty tf ¥ ee 
| ie ey et ee Fy 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 


Circle (7) on Fast Fact Card 


8 Mobile Radio Technology 


echnically speaking 


Impedance, admittance and the Smith chart, part 2 


By Harold Kinley, CET 


Last month, impedance and admittance 
were covered as a prelude to using the Smith 
chart. This month let's take a brief look at 
the Smith chart, 

Phillip H. Smith developed the Smith 
chart more than 50 years ago. (See “Chart- 
ing the Unseen, page 70.) 

Smith charts are available through Ana- 
log Instruments, P.O. Box 808, New Provi- 
dence, NJ 07974. Phone or fax (908) 464- 
4214. Other instruments developed by 
Smith are also available through Analog 
Instruments, as well as his book: Electronic 
Applications of the Smith Chart. This book 
is recommended reading for anyone work- 
ing with antennas and transmission lines. 

Figure | to the right is a skeletal represen- 
tation of the full-blown standard Smith 
chart. Coordinates on the standard Smith 
chart, [FORM 82-BSPR(9-66)| can repre- 
sent either admittance (Y) or impedance (Z) 
in normalized form. The horizontal axis of 
the big circle represents pure resistance or 
pure conductance. The ares lying below the 
horizontal axis represent either capacilive re- 
actance or inductive susceptance. These arcs 
are part of a circle whose origin lies at a 
point off the chart. The arcs lying above the 
horizontal axis represent either inductive 
reactance or capacitive susceptance. The full 
circles having a common point of tangency 
at the far right of the horizontal axis repre- 
sent resistance. The circle tangent to the 
center of the big circle has special impor- 
tance. It is called the waity resistance or unity 
conductance circle. The large circle which 
intersects the horizontal axis at the zero re- 
sistance point on the left is called the pure 
reactance or pure susceptance Circle. 


Normalization 

Complex fnpedances in the form (R + 
JX) are normalized by dividing the expres- 
sion by the system impedance, Z,. For ex- 
ample, the complex impedance (50 + 7100) 
ina 5002 system impedance is normalized to 
(50 + /100}/50 = (1.0 + 72.0). This is rep- 
resented by Point A on the chart in Figure 1, 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manual; With Insiru- 
mentation and Testing Techniques, Prentice-Hall, 
1985. 

“Smith” ts a registered trademark of Analog 
Instruments, Box 808, New Providence, NJ 
07974, Each of the Smith charts in this article is 
reprinted by permission of Analog Instruments. 


PURE RESISTANCE > 
~ OR CONDUCTANCE 


PURE REACTANCE OR 
SUSCEPTANCE CIRCLE 


UNITY RESISTANCE CIRCLE 
OR UNITY CONDUCTANCE CIRCLE 


Figure 1: This is a skeletal view of the Smith chart. 


Complex admittances of the form (G = 


7B) are normalized by multiplying by the 


system impedance, Z, (or dividing by the 
system admittance, ¥,). The complex admit- 
tance (0.02 + j0.04) is normalized to 
50(0.02 + j0.04) = (1.0 + 72.0), Again, this 
is represented by Point A on the chart in 
Figure |. Table | on page 66 lists all of the 
points on the chart in Figure | along with 
the equivalent values of complex imped- 
ance, complex admittance, and the normal- 
ized values of both Z, and ¥.. 

Note on Table 1 that the system admit- 
tance is labeled as 20mS SYSTEM Y. This 
is 20 milli-siemens. Remember from last 
month that admittance ts the reciprocal of 
impedance (1/Z) and is measured in si- 
emens (S). The old term was mhos. 1/Z = 
1/50 = 0.02S (siemens) or 20 milli-siemens 
or 20mS. Smith charts representing admit- 
tance in 500 systems are called 20 Millimho 
characterstic admittance charts. Charts are 
also available which represent 50Q.) char- 
acteristic impedance. 

When these special impedance or admit- 


tance charts are used, the complex value of 


impedance or admittance does not have to 
be normalized. Even so, there are offsetting 
disadvantages to using these charts. The 
502. impedance chart can only represent im- 
pedance in 50Q. systems. (Admittance val- 
ues can not be represented on this chart.) 
Similarly, the 20mS admittance chart can 
only be used to represent admittance values 
in a 20mS system admittance (500 system 
impedance). (Impedance values can not be 
represented on this chart.) 

On the other hand, the normalized im- 
pedance or admittance chart can be used to 
represent effher admittance (Y) or imped- 
ance (Z) in aay system impedance (Z,) or 
admittance (Y,,). We will stick with the stan- 
dard normalized chart here. 


Constant VSWR circle 

Suppose that a transmitter (generator) ts 
connected to a load through a transmission 
line. The system impedance, Z,. is 500, 
However, the load impedance is a mis- 
matched complex impedance of (150 + 
jO)Q, This is normalized to (3 + jO) and is 


(continued on page 60) 
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The Tough 
Antenna Just Got 
Tougher. 


| t's hard to improve on what’s already the best. 
But Centurion has done it. 

We've made our molded trunking portable 
antenna even more flexible, to stand up to the 
most extreme conditions. 

Then we made this 2.5 dB gain antenna trimmer, 
to look great on those new, slimmer-profile radios. 
But while the exterior features are new, the 
electronics inside haven't changed. They're still 
the best, most dependable you can get. Our special 
strain relief base minimizes stress at the critical 
point where antenna meets radio. And we still 
100% tune and test every antenna before shipment 
to make sure they meet Centurion standards. 
Tough to improve on the best? 

Sure. 

But it's what you expect from Centurion, The two- 
way portable antenna leader for 15 years. 


Call us toll-free at 800-228-4563 for the name 
of our distributor nearest you. 


CENTURION INTERNATIONAL, INC, 
P.O. Box 82846 + Lincoln, Nebraska 68501 * U.S.A. 
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How to choose 
the ‘best’ mobile antenna 


Selecting the best antenna for the type of use is the key to a clear, 
high-quality connection. Important factors include mounting types, decibel 
gain and the use of solid-state technology for mechanical strength. 


By F. Kim Goryance 


Every day, about 11,000 people become 
new cellular telephone subscribers. The 
reasons for deciding to subscribe differ 
from person to person. For some, it is a 
matter of yielding to peer pressure from 
friends and business associates, Others 
have succumbed to ever-present radio 
commercials for cellular service that they 
hear while stuck in traffic, deciding that 
they would rather talk with someone than 
to listen to old songs and prattling dise 


The roof-mount antenna ensures good perfor- 
mance and requires garage-door clearance. 


jockeys. Some probably get tired of stop- 
ping to use a pay phone when they are 
paged or when they realize they are going 
to be delayed. Perhaps they simply want to 
make better tise of their time and to work 
more efficiently. Whatever the reason, the 
decision to have a mobile cellular phone 
installed has been made—and a few more 
decisions must follow. 

When choosing a new or upgraded mo- 
bile phone system, people usually spend 
most of their time deciding which phone 
to buy. After all, the handset is the most 
important element in the system, right? 
Not necessarily. Obviously, selecting the 
phone is part of equipping a vehicle with 
cellular communications, but it is not the 
whole story. Selecting the best antenna for 
the type of use the subscriber is expected 
to make of the phone ts the key to a clear, 
high-quality cellular connection. 


Place your bets 

Most first-time subscribers, and a high 
percentage of experienced users, generally 
fail to recognize the antenna’s importance 
to the phone's performance. It may be 
the least glamorous part of owning a mo- 
bile phone, but when it comes to call 
clarity, the antenna is the most crucial 
component. The antenna is the first point 
of reception and the last line of transmis- 
sion. A subscriber's perception of a 
carrier's service can be tainted if an im- 
proper or inferior antenna is hindering the 
phone's performance. 

Consider the new user who has a free 
mobile phone installed as a subscription 
incentive. The carrier sponsoring the in- 
centive wants that new subscriber to be 
completely satisfied with the service and 
to renew the contract when it expires. This 
kind of incentive plan has become rela- 
tively common in highly competitive met- 
ropolitan markets, Carriers “bet” a free 
mobile phone that the new subscriber will 
realize the benefits of mobile communica- 


tions and be pleased enough with the serv- 
ice to continue subscribing for a long time. 
An inferior antenna has the potential to 
stack the deck against the carrier. 

Areas in which the mobile phone will 
be used are as varied as the individuals 
who use them. Some people spend virtu- 
ally all of their time in metropolitan ar- 
eas, whereas others travel extensively be- 
tween cities. Commuters who live in a 
suburb and work in a nearby city use their 
phones differently from those who live and 
work on a farm or ranch. Cell sites have 
varying signal levels in these dissimilar 
surroundings. 

Equipping a subscriber with a reliable 
phone can hinge on using an appropriate 
antenna that is designed for the user’s par- 
ticular application and environment. [t is 
relatively common for both the subscriber 
and the installer to overlook the importance 
of the antenna, Because different types of 
antennas ure better suited for certain areas, 
care must be taken to match the user's needs 
with the proper antenna gain. 

Another consideration is the antenna 
mounting location. The type of vehicle will 
play a role in deciding between a glass- 
mount, roof-mount or trunk-mount an- 
tenna. Whether the user is willing to have 
a hole drilled in the vehicle also can be the 
determining factor. 


Decisions, decisions .. . 

Subscribers need to be made aware of 
the different types of antennas and the 
applications for which each is best suited, 
Do not let a new subscriber make a snap 
decision and select the first antenna he 
sees. To ensure the clearest possible con- 
nection, and possibly a subscriber's loy- 
alty to a carrier, the right antenna for the 
user's environment must be installed. 


Goryance is director of marketing, Allen 
Telecom Group, Cleveland 
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Exclusively 
From Trilogy... 


Proven performance with over 1.5 billion 
feet of Trilogy products installed worldwide. 


Trilogy's AurCell cables are the only hermetic- 
ally sealed, low-loss air-dielectric cables 
available today. No pressurization is 
required, for a maintenance free system. 


Trilogy ArCell semi-rigid products, costs far 
less than corrugated copper cables. Lighter 
weight means easier handling, and lower 
shipping costs. 


Ease of connectorization, with no soldering 
required; cable installation is simplified. 


Also Introducing: Trilogy AirCell radiating 
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Choosing the correct antenna gain to 
meet the subscriber’s needs is a logical 
place to start. There are three basic deci- 
bel (dB) gain levels of mobile antennas: 
quarlerwave (or unity gain), 3dB gain 
and what is commonly referred to as the 
5dB gain, which in reality is a 3dB an- 
tenna that has been lengthened. (For the 
sake of identification, SdB will be used 
as a point of reference.) Each gain level 
has a unique radiation pattern and is best 


suited for a specific application. 


Specific applications 

p» Metropolitan areas — Because the 
quarterwave antenna has a maximum ra- 
diation pattern that is usually above the 
horizon, its optimum area of use is gener- 
ally metropolitan downtown districts and 
adjacent locations. Typically, these areas 
are centers of commercial and government 
offices, and carriers are likely to saturate 


the area with relatively high signal levels. 

Subscribers who spend the vast majority 
of their mobile talk-time in these areas can 
use a quarterwave antenna. 

pb Mixed use — When in doubt, use a 
3dB gain antenna. The 3dB gain is the 
original antenna designed for cellular 
phone use and is ideal for subscribers who 
require high-quality service from down- 
town to the city limits and out to the sub- 
urbs. The 3dB gain antenna’s radiation 


pattern emanates at a vertical angle some- 
what lower than the high-angle pattern of 
the quarterwave and slightly higher than 
the low-angle pattern emitted by the 5dB 
gain antenna. This pattern makes the 3dB 


MOTOROLA 
PAGER CARE CENTERS 


A 5dB gain antenna 
should be the choice for 
subscribers who will use 

their mobile phone in 

rural locations. 


In a world 
where 


EAE Aa EY 
gain antenna compatible with the typical 
cell-site configuration and service cover- 


age patterns designed to cover entire met- 
ropolitan areas. 


Wide-open spaces 

A 5dB gain antenna should be the choice 
for subscribers who will use their mobile 
phone in rural locations. The antenna’s 
maximum radiation pattern is more com- 
pressed. making it best suited to a wide 
coverage area where cell sites are consid- 
erably farther apart than in metropolitan 
areas. Users who limit their need for mo- 
bile communications to such places as a 
farm or ranch. or those who require serv- 
ice as they travel interstate highways, are 
prime candidates for a higher gain antenna. 


Motorola can save you both 


Creating new value for Motorola Customers 
by going beyond pager repair 


Fast Turnaround 

Motorola Certified Technicians 
Motorola Replacement Parts 
Maintenance Programs 

Flat Rate Repairs 
Computerized Warranty and 
Repair Tracking System 
Cosmetic Refurbishment 
Housing, Cap Code and 
Frequency Changes 


Ask about our pre-screening, shelf ready and add-on 
warranty programs. For further information, please 


call our warranty department at: (407) 735-8879. Mounting basics 


For an antenna to function properly, it 
must be installed in a location on the ve- 
hicle where it will have the most exposure 
to the radio frequency (RF) signals from 
cell sites in the coverage area. Maximum 
exposure is achieved only when the 
antenna’s whip projects above the 
vehicle’s roof line. Mounting the antenna 
with the whip rising above the roof pre- 


To order Motorola after market products at volume 
discounts, call our Paging After Market & Accessories 
Distribution toll free #: 1-800-892-3068. 


Eight Motorola Pager Care Center Locations {o Serve You 


New York 
Hackensack, N} 
(201) 489-4448 


Midwest 
Schaumburg, IL 


Canada 
North York, Canada 
(416) 756-5624 


Motorala do Brasil 
Silo Paulo, SP Brasil 


Los Angeles 
E| Segundo, CA 
4310) 536-0081 i407) 533-0037 


Dallas/Ft, Worth Atlanta 
Farmers Branch, TX Oecatur, GA 


Boynton Beach 
Boynton Beach, FL 


ini (214) 241-1891 404} 981-5070 |708) 576-3763 55-11-821-999 Bi : Ny wat 
Free Outbound Shipping oe mene SEA mate el vents the vehicle from blocking. distorting 
or shading the RF signals and ensures a 
strong, clear connection. 
Why trust your pagers to anyone else? MOTOROLA 
PAGER CARE CENTERS [a Ee 
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The glass-mount antenna whip should be above 
the roof line, and the base should clear defog- 
ger wires and the wiper. 


Different mounting types of antennas 
offer different advantages and challenges. 
Excluding the temporary magnetic and 
window-clip mounts, the three primary 
categories of antennas are the roof-mount, 
trunk-mount and glass-mount. 


Straight to the top 

Roof-mount antennas offer the obvious 
answer to installing the antenna so the 
whip is above the vehicle’s roof line. By 
going straight to the top, the antenna is 
removed from any possible interference 
from the vehicle, and it can reach its de- 
signed performance level. 

A roof-mount antenna is designed to be 
used on a vehicle with a metal roof. The 
roof becomes a part of the antenna because 
it acts as a ground plane. This ground- 
plane requirement prohibits the installation 
of roof-mount on convertibles or on ve- 
hicles with a fiberglass or plastic body. 
Particularly with convertibles, some inex- 
perienced installers may try working 
around this limitation by installing a roof- 
mount antenna on the vehicle's trunk or 
rear bumper. This position places the 
antenna’s whip well below the roof line 
and impedes its effectiveness. 


Some subscribers may not want a roof- 
mount antenna because of the hole in the 
roof required te connect the cable to the 
mobile phone, With many subscribers 
mindful of the vehicle's resale value or the 
terms of their lease, the hole-mount an- 
tenna may not be a suitable option. 

One other consideration must be made 
before installing a roof-mount antenna: the 
clearance of the subscriber's garage door. 


Avoiding ground plane limitations 

To get around the roof-mount antenna’s 
ground-plane requirement, a ground plane- 
independent, clevated-feed antenna was 
developed. (Feed, short for feedpoint, re- 
fers to the point where the cable—the 


feedline—attaches to the antenna.) De- 


signed for a vehicle’s trunk, fender or 
bumper, the tall, elevated-feed antenna 
operates independently of a ground plane, 
and, therefore, can be placed on a fiber- 
glass or plastic vehicle. Its length places 
the whip above the roof line. 

Some trunk-mount antennas are designed 
for the trunk lip and feature clip-on instal- 
lation. This configuration eliminates the 
need to drill a hole in the vehicle and allows 
the user to detach the antenna and place it 


YOU'LL FIND OVER 


Hutton's 1994 Product Selection 
Guide is designed for the busy mobile 
communications professional, 


¢ 6500+ of the most popular items 


¢ 80+ select manufacturers 
Never hunt through a huge stack 


of catalogs again! Call us toll-free to 
request your free copy of Hutton's 


U, N p EF R TH, FE C 0 VE R 1994 Product Selection Guide today. 
You'll be glad you did! 
A] 


COMMWORKS 


Dallas, Texas 
214-239-0580 FAX 239-5264 
800-442-3811 


Norcross, Georgia 
404-729-9413 FAX 729-9567 
800-741-3811 


Seattle, Washington 
206-453-2132 FAX 453-1558 
800-426-2964 


Denver, Colorado 


303-820-2929 FAX 820-2809 
800-726-6245 
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DELIVERS THE FLEXIBILITY YOU DEMAND AND THE 


Flexibility, dramatic size reduction, and 
ease of installation are some of the issues 
Motorola's Global Paging Infrastructure 
Division (GPID) took into account when 
designing Nucleus® Our Nucleus paging 
station was created for the many challenges 
facing our customers today. We began with 
size. Nucleus is a totally new design in the 
industry: up to 80% smaller than our current 
PURC 5000 paging station, allowing cus- 
tomers to fit four times the product into the 
same space. 


I's modular "Building Block" design was 
created to give you 4-level capability today. 
And it's software download ability allows 
new features to be added remotely in the 
future. Each function of the radio: power 
supply, control and power amplifier is locat- 
ed in distinct and easily removable modules. 
With its built-in control system and satellite 
interface features, Nucleus provides cus- 
tomers with a totally integrated product that 
can grow with your system-whether your 
company is big or small, national or global. 


Because GPID believes that it shouldn't 
take all day to service a paging station, 
Nucleus offers a revolutionary diagnostic 
approach incorporating Field Replaceable 
Unit (FRU) design. This allows Nucleus to 
be more easily maintained, further minimiz- 
ing station downtime. 


All the advantages of Nucleus can be sum- 
med up in one word - reliability. Reliability 
of product. Reliability of service. Reliability 
of a breakthrough design in the industry. 
But most of all, reliability of a company 
dedicated to serving its customers. These 
are the qualities that continue to make 
Motorola GPID the total messaging system 
supplier best able to handle your paging 
needs. 


For more information contact your local Motorola 
Infrastructure Account Executive or Motorola's Global 
-apina Infrastructure Division at 1-800-520-7243. 
Or write us at: 5555 North Beach Sereet, Ft. Worth, 
Texas 76137. 
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in the trunk when the vehicle is not in use. 


The popular choice 

Since its introduction into the cellular 
market in 1983, the most popular mobile 
antenna among subscribers has been the 
glass-mount. Last year it outsold the roof- 
mount and trunk-mount antennas by about 
three-to-one. 

There are a number of reasons for the 
popularity of the glass-mount antenna. One 


It's 


is that it does not require a ground plane; 
therefore, drilling a hole during installa- 
tion is not necessary. The glass-mount 
antenna protects the vehicle's resale value 
and does not violate terms of a lease. 
Glass-mount antennas are also relatively 
easy to remove and to reinstall when the 
subscriber gets a new vehicle. Another 
reason for their popularity is that most 
users find the glass-mount more aestheti- 
cally pleasing than either the roof-mount 


o'clock, 


ay gi Faia 


Do 
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DATANET KNOWS 


Datanet captures, logs, analyzes 
and displays information related to 
on-the-air performance of your 
digital paging channels. 


You get a snapshot of every batch 
showing air time efficiency and 
queue time on a continuous basis. 
Information is reported statistically 
and graphically. Know where your 
pages are around the clock with 
Datanet from TGA. 


Redefining the art of electronic messaging 


GA 


Systems, Inc. 


800-998-TGA1 


404-441-2100 
FAX 449-7740 


Suite 150 
3100 Medlock Bridge Road 
Norcross, Georgia 30071 
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or trunk-mount antennas. Because a glass- 
mount typically is mounted on the rear 
windshield, it is less conspicuous than its 
counterparts, 

Installers must take care to place the 
glass-mount high enough on the wind- 
shield so the largest portion of the 
antenna’s whip is above the roof line. 
Whether on the front or rear windshield, 
the antenna should be at least one-fourth 
of an inch from the path of the windshield 
wipers. Defogger wires and metal-based 
window tinting also must be taken into 
consideration during installation. A win- 
dow test kit can alleviate any concerns 
about proper installation. 


‘Solid-state of the art’ 

A glass-mount antenna with a solid-state 
coupling box combines the advantages of 
a mount that does not require a hole, an 
antenna with 3dB gain and a configuration 
with mechanical strength. Designed and 
produced by my employer, the antenna was 
introduced in 1993, 

There are no moving parts inside the 
solid-state coupling box. This virtually 
eliminates mechanical failure because the 
antenna is not prone to long-term degrada- 
tion caused by vehicle vibration. The an- 
tenna, with a typical voltage standing wave 
ratio (VSWR) of 1.5:1 across the entire 
cellular frequency spectrum, provides a 
better transfer of signal to and from the 
transceiver than an antenna with a 1.9:1 
VSWR. The lower VSWR provides a 
stronger RF signal and reduces the possi- 
bility of interference with the vehicle's 
electrical system and onboard computer. 
The solid-state coupling box is smaller— 
by about 50%—than those of other glass- 
mount antennas and fits between defogger 
wires, dispelling any concems of electrical 
interference. Solid-state construction also 
precludes the need for field-tuning the 
antenna during installation because the 
coupling box is factory-tuned. 


Competitive edge 

With the number of cellular service sub- 
scribers growing every day, competition 
between carriers to attract and keep new 
users Is fierce. With every new subscriber 
gained, a carrier invests an average of more 
than $600 in technology, advertising and 
incentives. To protect that investment, car- 
riers and dealers must make every effort to 
meet the customer's expectations of cellu- 
lar service by providing the clearest, most 
reliable connection a subscriber can expe- 
rience, Cutting corners with the most criti- 
cal link in the phone installation can stack 
the deck against a carrier in the high stakes 
game of providing continual growth of the 
subscriber base. th. 


A M la The result of years of breeding by design 
otor 0 and technical evolution. The Motorola R-2600 
T hor oughbr ed. has the sleek quality of a thoroughbred and 


quick manners of a well trained quarterhorse. 


R 2 6 ()() It knows what’s needed with only a soft touch. 
- The R-2600. Computerized, digital accuracy, 


analog feel. Dependable on the job. 
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n AM/FM Signal Generator 

= Duplex Offset Generator 

» See & Hear™ Spectrum Analyzer 
a Off-the-Air Sensitivity Receiver 
= Relative Signal Strength Meter 
» Auto-Tune 


a Terminated RF Wattmeter 
a Tracking Generator (optional) 


» Soft Keys and Windowing 
a PL/DPL Encode/ Decode 
a SINAD Distortion Meter 
a Oscilloscope 

= Digital Voltmeter 

s Frequency Counter 

a Serial Printer Interface 
...and More 


For Communicatons System Analyzer information: 


Call 1-800-235-9590. 


The sculptured horse, "Magnificent Beast", is the work of George-Ann Tognoni, Phx., AZ. 


Circle (15) on Fast Fact Card 


(MA) MOTOROLA 


Servicing pagers: 
Elegant simplicity 


Part 6—Here are some details about the Bravo receiver circuitry. 
Surprisingly, the Bravo does not include one particular circuit that is 
common to most FM receivers. Alignment information is included. 


quency stability, sensitivity, selectivity — starting with the NRF series (929MHz- 


By Davis Lady) and features found on just the 930MHz 932MHz). 


Bravo—and to do it with only five transis- Figure | below is a block diagram 
In engineering terms, the Bravo receiv- tors and a silicon chip—well, that (forme) of one of the NRF series receivers. 
ers share elegant simplicity. defines elegant simplicity. R : Sa 
To manufacture a receiver with the fre- Let's take a look at the Brave receivers, _Ludvigson is a technician in Houston. 
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*17.9MHz WITH NRF4071E, NAF SERIES PAGERS: 929MHz-932MHz. ELEMENTS INSIDE LARGE RECTANGLE 
4SMHz WITH OTHERS. ARE COMPONENTS OF THE SINGLE ‘CHIP’ ON THESE RECEIVER BOARDS. 


Figure 1. A block diagram of the NRF4071A receiver. 
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By itself, quality control no longer assures 
consistent quality at lowest cost. In today’s 
highly competitive, highly reactive marketplace, 
it is imperative that we satisfy our customer's 
needs consistently, and that we do it in a cost 
effective way. The customer partnerships that 
we form are long term commitments built on 
uncompromising integrity. That commitment - 
to always seek improvement in every aspect of 
our business - is the quality standard to which 
we have aspired. 


As a result, Celwave takes considerable pride 
in announcing ISO 9001 certification for our 
manufacturing facilities in Marlboro, New 
Jersey; Phoenix, Arizona; Corvallis, Oregon 
and ISO 9002 certification for our Customer 
Service Center in Nashville, Tennessee. This 
international quality standard encompasses all 
aspects of our business from design through 
manufacture and beyond. We have made a 
commitment to our customers to listen, to 
respond, and to excel at what we do. And what 
we do is continue to provide the industry's 
leading telecommunications 
products...worldwide. 


Celwave 
2 Ryan Road, Marlboro, NJ 07746-1899 
Phone: (908) 462-1880 « Fax: (908) 462-6919 


Alignment procedure: Bravo NRF series (45MHz IF) 


The following procedure deviates 
somewhat from the suggested Motorola 
technique and assumes the use of a 
shielded room (See Part 1) and the IFFER 
(See Part 2). 


L. Set signal generator to exact fre- 
quency of receiver: F. 


.= (12 X Ist conv. 
xtal) -- 45MHz. 

2. Frequency-modulate the signal with 
a 4,5kHz-deviated 1kHz tone. 

3. Meter M1 using the IFFER and an 
oscilloscope. 

4. Adjust L511 for a close approxima- 
tion of a sine wave (as viewed on scope). 
This should be the first peak as L511 is 
adjusted clockwise as viewed from the 
foil side of the circuit board. 

5. Trim C521 to slightly distort the sig- 


(Additional detail is available from the 
schematic printed in the pager manual,) 
The antenna loop circuit (L501 and L502) 
is coupled via L503 and L504 into the 
emitter of Q501. C502 provides antenna 


nal viewed in step 4. This adjustment 
affects the multiplier stage and causes 
“pulling” of the crystal oscillator. 

6. Reduce the signal generator’s out- 
put level. Adjust C521 (multiplier), C532 
(45MHz filter response), C513 (930MHz 
bandpass filter input) and C502 (antenna 
trimmer)—in that order—to achieve 
maximum sensitivity. 

7. Repeat step 6 as needed for maxi- 
mum sensitivity. Output from the signal 
generator should read -—90.2dBm 
(<7pV) for 1,200 baud POCSAG or 
—92.5dBm (<5.52V) for 512 baud 
POCSAG. Measurements are signal gen- 
erator output level readings applied 
through a 6dB attenuator to the RTL- 
1005 fixture. 


tuning for the frequency of interest. Be- 


tween the loop antenna and the emitter of 


QS01 is a matching network that effec- 
tively transforms the high-impedance an- 
tenna to about 500, Q501 and Q502 pro- 


upon the quality of its support. That's | 
our Model 640 and 2000 Series paging 
terminals have the best technical support 
possible: 24 hours a day, 365 days a year. 


vide roughly 12dB-15dB of signal gain. 

Configured in common base, these tran- 
sistors’ input and output signals remain tn 
phase with each other, making neutraliza- 
tion virtually unnecessary. Output from 
Q502 (L508, C512 and C513) is tuned to 
the input frequency, reducing adjacent 
channel signals and images by about 15dB. 

Lightly coupled by C514, this stage eas- 
ily matches the 50Q stripline filter 
(FLSO1). 

FL501 is the “postage-stamp” near the 
first-conversion oscillator crystal on these 
boards. This dual-pole stripline filter has 
been pre-assembled and pre-tuned to pro- 
vide image signal rejection at around 
840MHz, while passing the 929MHz- 
932MHz antenna signal. 

In the meantime, a signal is being gen- 
erated at the first conversion oscillator. 
Q503 is a basic Colpitts oscillator operat- 
ing from a nominal 73.8MHz crystal. The 
collector circuit of Q503 is roughly reso- 
nant at a frequency four times that of the 
original 73.8MHz, thus providing a fre- 
quency of 295.2MHz—along with the 
strong presence of 73MHz—to the base of 
Q504. 

Between the collector of Q503 and the 


Since every terminal has a built-in modem for remote 
access, our application engineers can fine-tune your 
system any time you want. All by modem, on demand. 

Our ongoing development program, diverse product 
line, and industry success guarantee that you can count 
on our support for the lifetime of your operation. 

And our support starts now. We'll help you configure 
the terminal to meet your needs today and tomorrow. 


Model 640 and Series 2000 Paging Terminals 
- up to 50,000 subscribers, 38 telco trunks, 8 radio channels, 72 hrs voice storage 


We'll Always Be Here For, ! 


12335 134th Ct. N.E. 
Redmond WA 98052 
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The New Link For 
Your Base Stations 


« Solid copper center conductor for excellent 
conductivity and lowest loss. 


- Foam dielectric promotes low loss and prevents 
migration of water. 


- 100% foil shield eliminates RF leakage and 
decreases the loss of the cable. 


- 95% braid coverage for best connector 
attachment and excellent grounding. 


UltraLink 93605 is the lowest loss RG213-size cable. 4.19 
dB/100 feet at 900 MHz! Compare the loss of UltraLink Base 
93605 cable with the others. For many applications it will be 
your preferred choice. 


Order from the factory or your favorite distributor. 


THE ANTENNA FARM ECONOMY TWO-WAY DIST. PRIMUS ELECTRONICS 
CANCOM COMPONENTS ELECTRO-COMM RF SERVICES 

CMC DISTRIBUTING GRAHAM RADIO SANTA FE DISTRIBUTING 
COMMUNICATIONS ASSOCIATES HENRY RADIO TALLEY ELECTRONICS 
COMMUNICATIONS WORKS HUTTON COMMUNICATIONS TECHNICAL EQUIPMENT DIST. 
EASTCOM INDUSTRIES JAN INDUSTRIAL TESSCO INC. 


P.O, Box 4680, 48 Perimeter Road, Manchester, NH 03108 + 1-603-627-7877 * FAX: 1-603-627-1764 
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base of Q504 is a network (L514, C521 
and C520) that is tuned to the 4th har- 
monic of 73.8MHz (295.2MHz). Having 
cleaned up the input, Q504 is used as a 
frequency tripler to provide an output of 
12 X 73.8 = 885.6MHz. 

Q504's collector is broadly tuned to 
880MHz by the combination of C524 and 
LS15. Note the use of resistor R508, 
though. This resistor lessens the effective 
“Q” of the tuned circuit, allowing a fair 
amount of multipher bandwidth. 

L516 and C526 may seem redundant, 
but actually they provide another filter that 
keeps the output signal sinusoidal. (Multi- 
plier stages get messy around the edges of 
their transition from F, to F. ). 

So. at one end of the bandpass filter 
(FLSO1) there is an amplified off-the-air 
signal, and at the other end of the filter the 
first conversion oscillator signal is in- 
jected, Mixer Q505 helps to sort them out. 

At the base of Q505 is a parallel reso- 
nant circuit (C529 and L517) that closely 
matches the frequency response of the 
bandpass filter FL501. It also provides 
image rejection by selectively reducing the 
first conversion oscillator signal and pass- 
ing the antenna signal. 

Q505 mixes the incoming antenna sig- 


Pager servicing series 


Part (1: “Build a Shielded Room,” 
January 1994. 

Part 2: “Build An. JETER, ” Febru- 
ary 1994. Be 

“Part 3; “Frequencies, Coding For- 

mats,” March: 1994. - 
Part 4: “From. ‘Bench To Program- 
mer,” April 1994. 

Part 5; “The. Receivers,” May 1994. 

Part 6: “Elegant Simplicity,” June 
1994. 


Back issues printed within the past 
two years can be ordered for $5 each, 
postpaid. Call customer service at 800- 
441-0294. Issues printed more than two 
years ago. and individual article photo- 
copies are. unavailable from the pub- 
lisher, 


nal at 930,6MHz with the signal frequency 
of the first conversion oscillator (at 


885.6MHz) to provide an output of 


45MHz. 
The incoming FM signal should be de- 
viated from 4kHz to 5kHz by the data 


GET CONTROL... 


..Remote control, of upto 16 channels - 
Radius M200, GM300 & Maxtrac 300 series radios 


The CPI model MCR210 remote and MCR series interface panel will allow you 
to remote control Radius or Maxtrac radios, upto sixteen channels, over any two 


wire voice grade circuit. 


The MCR210 remote control system provides LED displays for remote channel 
indication, channel up and down buttons, PTT indicator, on-hook PTT capability, 
monitor button and indicator, intercom capability between parallel remotes and the 
radio, scan control button and indicator for those radios so equipped and speaker 


volume control. 


Features 

+ Simple installation - No soldering, cutting or crimping 
* Provides remote channel indication. 

* Dogs not require B308 option. 

* Romote transmissions heard over radio speaker, 

* Radio transmissions monitored on remote speaker 

* Uses any two wire voice grade circuit. 


1186 Commerce Drive « Richardson, TX 75081 


(214) 437-5320 « FAX (214) 437-5360 * (B00) 869-9128 


Circle (19) on Fast Fact Card 


Mobile Radio Technology June 1994 


stream. (Years ago, 5kHz deviation was 
the norm, but today the maximum devia- 
uion seems to vary.) As such, the second 
conversion mixer output should be able to 
pass at least +5kHz from the center fre- 
quency. Bravo pagers’ second conversion 
mixers pass signals with deviation from 
+3.5kHz to +5kHz, depending on the 
crystal filter’s frequency, 

The 45MHz intermediate signal then is 
mixed at the “crossed circle” located in [C 
U201. Onboard U201 is the “second oscil- 
lator,” with C026 coupling either the 
44.545MHz or 45.455MHz signal back to 
the second mixer. 

Mixer output goes directly to a narrow- 
bandwidth external 455kHz filter, back 
into the chip for amplification, and into 
another filter. The second filter's output is 
test point M1 and the input to a second [F 
amplifier. 

Up to this point, old-timers will have 
noted something strange about the entire 
receiver. There is no limiter circuitry in it, 
nothing to prevent it from responding to an 
AM signal, a dead carrier or a single-side- 
band signal. In short, it “pays attention” to 
anything it hears. 

It is only after the second 455kHz am- 
plifier that the “whatever it hears” is de- 
modulated by an aclive quadrature de- 
modulator, and we have an actual FM re- 
ceiver. Demodulator output is sent to low- 
pass filter and audio buffer stages, and 
subsequent RC filtering networks on the 
decoder board. 

Once filtered, the audio signal is pro- 
cessed further by the peak and valley de- 
tectors, limited, and then returned to the 
decoder board as data. 

Further refinements in U201 include a 
battery-check comparator with a / or 0 
output at TP9, and a voltage regulator with 
1V output for all five transistors on the 
receiver board. The main current reference 
is toggled Jater by the battery saver signal, 
but it may be defeated by forward-biasing 
TP10 with a 10K resistor fed from TP4. 

Elegantly simple, or simply elegant. A 
930MHz receiver that fits in the palm of 
the hand, and is mn by a 1.5¥V battery. 
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Are We Confident Enough In EDACS 
To Send You To The Competition? 


If you're actively looking for a trunked radio communi- 
cations system, we'll send you co see an EDACS installation, 
and chen co a competitor's site. See both systems in action; 


calk to actual users abour how their syscems make them 
more productive. 


EDACS provides both mobile data, such as send- 
ing work orders to the field, and fixed data, such as 
meter reading and customized power distribution. 

What’s more, EDACS’ modular building block 
design is easily expanded. So your system can be migrated 
as your needs change. That protects your investment. 

EDACS. Once you see it, you'll believe it. To arrange 


your on-site visits, or to receive your free guide to EDACS, 
just call Ericsson GE at 1-800-43-12345.* (In Canada, call 


BONS27°"S)  EDACS-The Utility Choice. 


There's no question that once you've seen the best. 
that both companies have to offer, you'll choose EDAGS 
EDACS' trunking means no wasted time waiting? 


TT Cc for an open channel, so critical communi= 
U nex cations can get through in an emergency 


TLECOMMUNICATIONS 


Ee uSsS A 
S5orn #623 


*Parcicipancs in above offer must meet general qualifications. Call for more information, 
Ericsson GE reserves the right to cancel or amend chis program at any time. 


= 
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EDACS is a Cralemask of Briessin GE Mobile Commumeurinns tne 
©1994 Ericsson GE Mobile Communications [nc 
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Rechargeable batteries: 
lead-acid and lithium 


Part 2—To help you choose the right battery for your application, the pros and 
cons of four types of batteries: nickel-cadmium, nickel-metal hydride, sealed 
lead-acid and lithium polymer, are compared. 


By Isidor Buchmann 


Last month's installment explained the 
most popular battery for portable radio 
communications equipment, the nickel- 
cadmium (NiCd), and its challenger, the 
nickel-metal hydride (NiMH). 

Other types of battery chemistries have 
advantages to offer in certain applications. 


Lead-acid battery 

Another commonly used battery is the 
lead-acid type. 

The flooded version is found in auto- 
mobiles. 

We will examine the sealed lead-acid 
(SLA) battery. 

The SLA is commonly used when high 
power is required, weight is not critical and 
cost must be kept low. The typical current 
range of the SLA is 2Ah to 30Ah. 

Applications that fall into this category 
are wheel chairs, uninterruptible power sup- 
ply (UPS) units and emergency lighting. 
There are also some transportable cellular 
phones, laptop computers and camcorders 
that use SLA batteries. 

During the *80s, the SLA gained ground 


Table 1—Battery chemistry comparison. 


; Energy Density (Wh/kg) 
Cycle Life (typical) 
Fast-charge time 
Self-discharge 


Cell-voltage (nominal) 


Peak discharge current 


in the bio-medical industry. Today’s bio- 
medical instruments are powered by about 
60% SLA and 40% NiCd batteries. 

The SLA is not subject to memory. No 
harm is done by leaving the battery on 
trickle or float charge for a prolonged time. 
If removed from the charger, the SLA re- 
tains the charge for a longer period than the 
NiCd and NiMH. The SLA is usually 
lower-priced per Ah than other recharge- 
able batteries. 

On the negative side, the SLA does not 
lend itself well to fast charging. Typical 
charge times are eight hours to 16 hours. 

The SLA always must be stored in a 
charged state. A discharged SLA sulphates 
within hours. If left in that condition, a re- 
charge is difficult or impossible. A problem 
would arise if no charger were available, 
for example, when filming in the Sahara 
Desert or when calling from a cellular 
phone while crossing the Antarctic. 

Unlike the NiCd, the SLA prefers a shal- 
low discharge. A full discharge causes 
extra strain and reduces the cycle count. 
The number of discharge-charge cycles in 
the lifetime of an SLA is 200 to 300. 

An additional difficulty of the SLA is a 
relatively low discharge current. The 


very low 


amount of current that can be drawn is fur- 
ther reduced at lower temperatures. 
Compared to other rechargeables, the 
energy density is low, making the SLA 
unsuitable for cellular phones and other 
devices that demand small size. Because 
of its high lead content, the SLA is not 
environmentally friendly. 


Rechargeable lithium battery 

The rechargeable lithium battery is the 
most talked-about battery chemistry in re- 
search labs today. 

What makes this battery so exciting? One 
of the biggest advantages of the lithium 
battery is its high energy density. Indeed, 
the lithium weighs less than half of the 
equivalent NiCd. Equally exciting is the fact 
that once charged, the lithium retains its 
energy for as many as 10 years. 

The lithium has several of the same nega- 
tive characteristics as the SLA, though. 
Charge times are a long eight hours to 16 
hours, and the discharge current must be 
kept low, The cycle count is only 150 to 
300 and is related to the depth of discharge. 

The rechargeable lithium battery is fairly 
expensive and is likely to continue to cost 
more than its rivals. 

Disposal may cause some problems. The 
concem is not its toxic metal content but the 
danger of explosion during corrosion as a 
direct result of exposure to moisture. 

On earlier versions of rechargeable 
lithium batteries, stability was a major 
concern. This difficulty supposedly has 
been solved with the use of a solid-lithium 
polymer, Battery experts speculate that it 
will take another three to five years before 


Buchmann is the founder and chief executive 
officer of Cadex Electronics in Burnaby, British 
Columbia. He has been active in the radio 
communications sector and has studied the be- 
havior of NiCd batteries in practical, everyday 
applications. 
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We did it again.” 


CIMARRON 
TECHNOLOGIES 


934 South Andreasen Drive, Suite G, Escondido, CA 92029 
Call 1-800-487-7184 or 619-738-3282. 


Introducing QE-1, the industry's smallest, most feature-filled GE-STAR® compatible ANI Encoder with Emergency & Man-down. 
GE-STAR is a registered trademark of General Electne Corporation 
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Cell Site Lightning 
Protector with Built-in 


“on air” 


V TDR testing for VSWR 
V Power monitoring (relative) 
V Spectrum analysis (relative) 
V Protector testing (fail safe — no harm) 
Y Local and remote strike counting 
V 10 year (24 hour turnaround) warranty 


You can’t do these with a 1/4 wave stub! 


x MADE IN U.S.A. Kp olyPhaser 


CORPORATION ®° 


(800) 325-7170 Mi (702) 782-2511 Mm FAX: (702) 782-4476 
2225 Park Place @ P.O. Box 9000 mi Minden, NV 89423-9000 
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INSTALLATION SYSTEMS 


SMC Electro-Mount offers the most versatile 
installation systems available for mobile communi- 
cation equipment. Our “S2000 Series” mounting 
hardware provides positioning flexibility without 
sacrificing strength and durability. These easily 
installed mounting systems are expandable and 
designed with interchangeable 
components to accommodate 
future equipment changes or 

upgrades. Many of the system 

Model VMS-A . : F 

with light option CONfigurations are designed to 

conform to all “airbag zone” 

regulations while providing easy access to all of 
your communications equipment. SMC’s stack . 
mounts, low profile mounts and vehicular consoles 
are designed around the special needs of public Model VCC-E 
safety, special emergency and utility markets. We 
provide “custom” designed systems for all your installation needs, 
including mobile data terminals, laptop computers and printers, mobile 
surveillance cameras, radios, contro! heads and more. 


For more information or to P.O. Box 1607 
request a "free" full product ELECTRO-MOUNT | Tomball, TX 
Call: (800) 527-1079 


li talog, call or write: 
ne ca g, a € Provhng Saunas fo Mstatienon Cnavenges” Fax: (713) 259-7801 
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the rechargeable lithium battery will be 
readily available. 


Battery chemistry comparison 

When selecting a battery, equipment de- 
sign engineers consider energy density, 
cycle life and cost. 

Table | on page 24 compares the pros 
and cons of four types of batteries: NiCd, 
NiMH, SLA and lithium polymer. The en- 
ergy density is measured in watt-hours per 
kilogram (Wh/kg). 

The cycle life is based, in part, on the 
depth of discharge and how the battery is 
maintained. Corresponding figures in 
Table 1 reflect the number of charge- 
discharge cycles applied until the battery 
capacity has decreased from 100% to 80%. 
Fast-charge time refers to cells that are 
rated for fast charging. 

During the past 30 years, the recharge- 


Compared to 
advancements in 
microelectronics, battery 
technology lags. 


able battery's capacity for a given size has 
not improved much. 

Compared to advancements in micro- 
electronics, battery technology lags. Take, 
for example, a computer memory core of 
the ‘60s that measured one cubic foot in 
size and compare it to a modern microchip 
of the same byte count. 

Applying this size reduction to a battery 
would literally shrink a heavy-duty car bat- 
tery to the size of an apple seed! Because 
today’s batteries still are based on a chemi- 
cal process, the availability of a battery of 
the size of an apple seed that can start a car 
may still be some time off. 

Next: Memory effect and self-discharge; 
and battery conditioning. 


Rechargeable battery series 


The previous installment in this ar- 
ticle series is “Rechargeable Batteries: 
NiCd and Nickel-Metal Hydride” in the 
May 1994 issue. 


Back issues printed within the past 
two years can be ordered for $5 each, 
postpaid. Call customer service at 800- 
441-0294. Copies of articles printed 
more than two years ago are unavail- 
able from the publisher. 


As the industry's undisputed durability leaders, land mobile antennas fror A/S Mobile never lie down on the 
job. Their superior technology, materials and marufacturing keep them working year alter year. So you can 
retire your worries about land mobile antenna failure. 

A/S Mobile designs antennas for virtually all land mobile applications. And we work overtime packing 
in features other manufacturers leave out. Features like rubber O-ring seals for moisture protection. 

100% factory-tuned and locked coils for long-term frequency stability. And stainless steel whips for lopmost 
durability. You can even ask for a flexible shock-absorbent spring for higr-vibration environments. And all 
A/S Mobile antennas are designed for peak efficiency. So they work every shift at 
maximum performance. 

Call A/S Mobile at 1-800-664-5274 and 
place your order for the highest quality antennas 
manufactured today. Unlike your retired fleet, 
the only thing our land mobile antennas will 
pile up is air time. 


30500 Bruce Industrial Parkway 
Cleveland, Ohio 44139-3996 
216-349-8400 

FAX 216-349-8407 


Your Wireless Connection.” 


Visit us at UTC, Booth #417 
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Technology advances bring 
telemetry to the solar age 


Solar panels and two-way radios make it possible to equip remote sites with 
telemetry and SCADA systems that previously were too expensive to monitor. 
Remote monitoring cuts maintenance costs. 


By Jack Robert 


For many years, the relatively high en- 
ergy requirements of computers and com- 
munications links limited the use of telem- 
etry and supervisory control and data ac- 
quisition (SCADA) systems in monitoring 
and controlling electrical distribution, es- 
pecially at remote locations. 

Advances in portable computer and ra- 
dio equipment designs that reduce their 
energy requirements now allow solar 
power supplies to be used in remote loca- 
tions that previously were too expensive to 
outfit with telemetry and SCADA systems. 

Early mechanical SCADA and telemetry 
systems were cumbersome and expensive. 
Barely 15 years ago, industrial electronic 
equipment used |20Vac or 240Vac power 
exclusively. Now, 5V logic circuits are 
common, and it is possible to power a 
SCADA or telemetry system with a 6V or 
12V battery. 

Not long ago, most SCADA and telem- 
etry systems were placed only where tele- 
phone lines reached, Today’s two-way ra- 
dios and cellular telephones support telem- 
etry systems at isolated sites where tele- 
phone line installation is too expensive. 


Portable computers 

As anyone who has used an early por- 
table computer knows, the weakest link in 
its operation was the power supply. The 
plain truth is that the units were energy 
hogs. If you planned on working exten- 
sively on de power, you had to carry so 
many battery packs that your portable 


Robert is editor of Advantage, a newsletter pub- 
lished by Zetron, Redmond, WA. He has written 
articles for technical publications about aviation, 
acrospace, telephony, public safety, electronics 
and software for scientific, business and engi- 
neering applications. 


A typical telemetry system is housed in a weath- 
erproof enclosure. It consists of a remote termi- 
nal unit, power supply, battery, radio and an- 
tenna. Including a solar panel, a regulator and 
a good deep-cycle battery can make such sys- 
tems self-sustaining for years on end. 


computer became nonportable. 

Portable computer developers reduced 
integrated circuit (IC) operating voltages 
from the earlier 12V, 9V or 6V to the 3.3V 
logic that is typical today. Although the 
primary purpose of the voltage reduction 
was to reduce the heat generated by laptop 
computers, another benefit is extended bat- 
tery life—and an entirely new level of 
convenience. 

The low-voltage microprocessor tech- 
nology gave birth to a new generation of 
less expensive, more efficient and more 
durable industrial electronic devices, in- 
cluding telemetry systems, 


Radio equipment reflects the progress 
made in the computing industry, too. Data 
radios, for example, can reside in a “sleep 
mode” that uses almost no current until the 
unit is activated to deliver a message. An 
event “wakes up” the radio just long 
enough to send a data burst that may last 
a second or less, compared to the multiple 
seconds (and associated power drain) re- 
quired to transmil a voice message. As a 
result of these multiple innovations, “wire- 
less” telemetry applications are being wel- 
comed in more and more industries, in- 
cluding electricity transmission and distri- 
bution companies. 

The concepts of SCADA and telemetry 
systems have been around since it first 
occurred to someone that monitoring and 
reacting to remote events from a central 
location might be cheaper than keeping 
service crews on patrol to track routine 
industrial activities. Such systems save 
large sums of money by reducing unpro- 
ductive maintenance and monitoring time, 
by pinpointing problems quickly, and by 
dispatching repair or maintenance crews 
more efficiently. 

Many electric ulilities use telemetry to 
track and to control activities at substa- 
tions, automated circuit breakers and other 
crucial points in the transmission and dis- 
tribution system. Typical applications in- 
clude operations as simple as reporting and 
reacting to a breaker’s open-or-closed sta- 
tus or reporting malfunctions down the 
line. Other agencies use telemetry to col- 
lect data over an extended period to com- 
pile performance reports and to schedule 
maintenance activities. 


What’s in it 

In an electric utility, these wireless te- 
lemetry systems usually consist of one or 
more transducers (to monitor voltage and 
current), electronic circuits that convert 
transducer signals into data signals, a re- 
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YOU NEED POWERFUL FRIENDS 
IN THE RIGHT PLACES. 


JBRO puts ultra dependable mobile 
communications performance right in 
the palm of your hand...with the 
industry's most trusted line of high 
quality land mobile batteries. 
Manufactured to uncompromising 
quality standards, JBRO rechargeable 
batteries carry maximum power ratings 
to provide extra-reliable service in the 
harshest operating environments. With 
a complete array of sizes and models, 


JBRO has exactly the right battery to 
satisfy your specific application. 

And keep your rechargeable batteries 
performing at optimum levels while 
extending useful life with YBRO’s line 
of Telepower Conditioner/Analyzers. 

Call today for a free catalog on the 
industry's broadest line of finest 
quality batteries. 

Shake hands with a powerful, 
dependable friend... your BRO battery! 


JBRO Batteries, Inc. 1938-A University Lane Lisle, |L 60532-2150 » Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 800/323-3779 Fax Entry: 800/237-6435 
JBRO Batteries S.W,, Inc. 25700 1-45 North #111 Spring, TX 77386 * Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 
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mote terminal unit (RTU) to convert data 
into a digital element for transmission, and 
a two-way radio to send the message and 
to receive the response. 

At the other end of the wireless route is 
a radio that receives the digitized message 
and a control device that converts the data 
into a form that can, in turn, be interpreted 
by the central personal computer (PC). 
Where a response is in order, the computer 
receives and reacts to the message, and 


then transmits a command (open or close 
the breaker, for example) back to the site 
along the same route. 

These moder systems have enjoyed an 
excellent reputation in a wide range of 
industrial applications for more than a 
decade. The good news is that they typi- 
cally are self-contained, powered by a 
long-life battery. The bad news is that the 
world’s finest battery will not last forever. 
Fortunately, when a photovoltaic (solar- 


Station Identifiers! 


Provides Morse code identification. 
Includes PTT and ID-Inhibit modes. 
Call for brochure. 800-521-2203 


[ ese | CONTROL SIGNAL’ 


1985 S. Depew, #7, Denver, CO 80227 
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BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 

FAX 708/924-9078 


i POWER 

» AMPLIFIERS 
FOR ALL INPUT LEVELS 
*VHF Low Band to 300 watts 


VHF High Band (140-200 MHz) 
to 500 watts 

*UHF Low Band (400-550MHz) 
to 350 watts 

*UHF High Band (800-960MHz) 
to 140 watts 

* True continuous rating at 

high ambient temperatures 


* FCC type accepted 
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electric) charging system is added, the te- 
lemetry system becomes virtually self- 


sustaining. 
So says Sam Calder, a communications 
and instrumentation technician at 


Guadalupe Valley Electric Cooperative 
(GVEC), which delivers power to more 
than 30,000 billed customers over an ex- 
pansive four-county region not far from 
San Antonio, TX. GVEC uses 20 electrical 
substations and 4,898 miles of line to de- 
liver power. The cooperative uses a 
SCADA and load management system for 
detecting and reacting to problems on its 
electrical distnbution system and to con- 
trol the system load. 

According to Calder, solar-powered 
RTUs have been placed in strategic loca- 
tions down the line from substations to 
monitor automated breakers. “We can now 
see how often the breakers open and close 
and identify any behavior patterns that 
might indicate a malfunction trend,” he 
said. The system collects exception reports 
(breakers tripped, for example). as well as 
data generated by polling the entire net- 


Guadalupe Valley Electric Cooperative has 
placed solar-charged remote terminal units 
(such as this one) downline from substations 
to monitor automated breakers. 


The New STABILOCK’ 4015 Radio Test Set 
Tests Great-Less Weight 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg 
The STABILOCK 4015 packs a lot of features in a compact design 
1 spectrum analyzer with audio 
CL electroluminescent display for easy viewing night or day 
Li licensed CLEAR CHANNEL LTR® testing capability 
Li memory cards to load and run tests automatically, including all cellular formats 
( digital storage oscilloscope 
C) internal hattery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark ot the EF Jonnson Company STABILOCK 4015 is a registered trademark of Schlumberger Technologies 


NEW OPTION 
EDAC 
Enesson Gf Trunking Licensee 


"Now in 1 stock at Tessco 
(410) 472-7000 


Quality Test Solutions 
Schlumberger Technologies 


Schlumberger Instruments 
P.O, Box 7004 

829 Middlesex Turnpike 
Billerica, MA 01821, USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 
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Schlumberger 


Canadian Representative 
Atelco Limited 

9225 Leslie St. Unit 7 
Richmond Hill, Ontario 
L4B 3H6 

Phone: 416-882-9455 
Fax: 416-882-9454 


Technologies 


Schlumberger Instruments 
Victoria Road 
Farnborough, Hampshire 
GU14 7PWeEngland 

Fox 358 a 376666 
rox 


Telex-85' — 


Schlumberger Instruments 

50 Avenue Jean Jaures 

BP 620-06 

F-92542 Montrouge Cedex, France 
Phone-33 1 47 466700 

Fax-33 1 47 466727 

Telex-631468 ENERINS 
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Gutenberg Str. 2-4 

0-85 737 Ismaning 

Germany 

Phone-49 89996410 
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"HANDS-FREE" 
OMMUNICATION 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 
New miniaturized circuitry fits inside the headset 
ear cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. 


No radio modification required. 


For more information and a 
FREE DEMONSTRATION, 
call or write: 


HF |Dargia] Clare company 
INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA01615-0054 
TEL: (508)751-5800; FAX: (508)753-5827; TELEX: 920482 


©1991 David Clark Company Inc. 
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Putting a solar system together 


Solar power is a logical, cost-effective way to power remote 
systems, particularly where remote is the operative word. A solar 
panel, battery charge regulator and a 12V deep-cycle battery can 
be installed virtually anywhere for a fraction of the cost of provid- 
ing a conventional power source, particularly where the RTU is 
extremely isolated. A little advance study and a few calculations 
are al] you need to put together a solar-operated monitor and 
control system. (See Figure 1 below.) 

The electronics vary with the application. For substation secu- 
rity (such as “unauthorized entry” messages) or breaker open-or- 
closed status, typical RTUs such as Zetron’s models 1708 or 1716 
are effective. However, for measuring current, extremely high 
voltages and other physical characteristics, a measuring device 
consisting of a transducer and associated electronics is also re- 
quired, A little care must go into specifying the configuration, but 
once the system is in place, it offers relatively trouble-free, self- 
sustaining operation, To determine your requirements, follow these 
steps. 

(1) Calculate the daily power usage required. Let’s assume that 
there will be nine transmissions per day, including two “all clear” 
messages. The rest of the time, the RTU is in monitor mode, and 
the radio is in receive mode, thereby minimizing power consump- 
tion. Total consumption on an average configuration with transduc- 
ers, 1708 RTU, 2W radios and a charger is about 4Ah per day, 
although it will vary with the type of radio and other equipment 
used, 

(2) Determine the solar panel output requirements. The panel 
must provide enough power to drive the electronics and to keep 
the battery charged. It is important to select a panel that provides 
adequate power even in worst-case sunlight conditions. (A solar 
map provides this information.) In addition, the calculation must 
take into account dust accumulation, unexpected shading and other 
hostile conditions. Adding 20% to the figured output should cover 
these conditions. 

(3) Select a battery. Typically, the battery should have the ca- 
pacily to sustain the system for three days to 20 days without 
sunlight, depending on the region, For the average configuration 
as described in Step 1, total discharge for the period is 68Ah, 
However, the battery's capacity also should be adequate to com- 
pensate for local temperature extremes. For example, at -20°C, a 
lead-acid battery functions at only 65% of its rated capacity. To 
ensure that the battery functions appropriately in absolute worst- 
case conditions (where both temperature and surface accumula- 
tions deteriorate performance), a 100Ah battery is required. Again, 
most batteries designed specifically for deep-cycle applications 
meet the criteria. 

(4) Select a solar regulator. It should have a compensation cir- 
cuit that adjusts the charging voltage in accordance with changing 
temperatures. A suitable voltage regulator can control 44-8A 
within a range of 13.2Vde-14.5Vdc. 


Figure 1. An Isolated remote terminal unit can be powered by a 
solar panel, battery charge regulator and a 12V deep-cycle battery 
for a fraction of the cost of conventional power. 
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work at half-hour intervals. 

Calder said that a primary benefit of the 
telemetry system (without regard to a par- 
ticular unit’s power source) is the ability 
to isolate the problem to a specific stretch 
of wire. This enables the repair crew to 
locate faults more quickly. For example, if 
there is a fault in a certain breaker’s area, 
crews no longer have to search the line in 
both directions from the breaker to find 
the problem. “These RTUs tell us which 
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side of the breaker the problem is coming 
from,” said Calder. “That information re- 
duced the search area by 50% from the 
beginning,” he added. 

Calder said he is very pleased with the 
solar-powered units. “We've been able to 
take the old ‘set-it and-forget-it’ adage 
very literally in this case. We've had the 
units in place for well over a year. and we 
haven't had to go out to one of those sites 
for maintenance purposes once. We don’t 
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Even regions that experience extended periods 
of cold, darkness or cloud cover can benefit 
from photovotaic-charged telemetry systems 
when a Suitable wintertime charging system is 
in place. Entire telemetry systems (including a 
propane-powered thermoelectric generator) are 
kept underground in the insulated silo (Equip- 
ment is shown being lowered into the silo en- 
trance by the hand winch on the right.) Photo 
courtesy of Safety & Emergency Systems, 
Woodinville, WA. 


use very big batteries for the units 
(33Ah-60Ah), but they keep everything 
running reliably.” 

Computer technology finds solar appli- 
cations as well. Bill Rever of Solarex, 
Frederick, MD, an Amoco division, said 
that one reason more and more companies 
are becoming interested in photovoltaic 
chargers is that the photovoltaic industry, 
too. has benefited from changes in the 
computer world. As with computing prod- 
ucts, solar panel efficiency has increased 
dramatically over the years, while prices 
have decreased in similar proportions. 

Rever, who is product manager for poly- 
crystalline silicon products at Solarex, 
states that the technology has come a long 
way since the 1950s, when researchers first 
discovered that a properly doped silicon 
wafer had photo-electric properties. First 
used extensively in aerospace applications, 
solar cells were extremely expensive be- 
cause they were virtually handmade from 
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a single crystal. “When first applied to ter- 
restrial use, the typical 5W-7W panel cost 
about $200 per watt.” Rever said. “All of 
the units manufactured in a single year 
generated perhaps 50kW total.” 

Rever said that attention to the energy 
crisis starting with the Carter administra- 
tion gave new life to research, and during 
that period, solar cell efficiency increased 
dramatically. (Efficiency is the ratio of en- 
ergy a cell produces from a given input of 
solar power; thus, if a solar panel produces 
10W of electricity from 100W of solar 
power, it is 10% efficient.) The average 
inexpensive panel sold for commercial ap- 
plications today averages 13%-14% effi- 
ciency, which is well within the range re- 
quired for most telemetry applications. 


Smaller, better panels 

Several elements directly related to de- 
velopments in the semiconductor industry 
also have contributed to the processes that 
have enhanced the manufacture of solar 
panels. Of prime importance is the in- 
creased availability of purified silicon, the 
raw material from which solar cells are 
made. On another front, whereas semicon- 
ductors usually are associated with minia- 


— 


turization, chip manufacturers began de- 

manding /arger wafers to work with. 
The larger boules required enhanced 

“growing” processes. The larger the sur- 


Several elements directly 
related to developments 
in the semiconductor 
industry also have 
contributed to the 
processes that have 
enhanced the 
manufacture of solar 
panels. 

SSSA ER 
face, the greater the opportunity for blem- 
ishes, especially at the periphery. Rever 
said that after no small amount of experi- 


mentation, it became possible to grow an 
eight-inch diameter monocrystalline boule. 


The older-generation wafer barely ex- 
ceeded two inches across. The larger wa- 
fers also could be more readily shaped to 
meet customer requirements. 


Poly crystals 

About 10 years ago, companies began 
developing polycrystalline materials that 
are commonly used in today's commercial 
solar panels. In simplistic terms, whereas 
expensive monocrystalline wafers were 
grown from a single crystal, polycrystal- 
line products are produced more economi- 
cally by melting multiple pieces (typically 
castoffs and scraps from the manufacture 
of semiconductors) into an ingot. 

The polycrystalline product can be cast 
or cut into precise dimensions (such as 
squares and rectangles, instead of the nec- 
essary circle of earlier-generation panels) 
and assembled with minimum non-usable 
space, thereby maximizing the panel's ef- 
ficiency while minimizing its dimensions. 
As a result of these improvements, today’s 
average panel typically produces twice the 
power of a similar-sized panel manufac- 
tured a decade ago, said Rever. 

Other enhancements include an upper 
shell of tempered, low-iron glass that 
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Sinclair Radio Laboratories Inc. 
675 Ensminger Road 
Tonawanda, New York 14150 


Tel: (800) 288-2763 Fax: (716) 874-4007 
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tuating de sources to reliably power telecom- 
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efficient, these converters will operate at 
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input power (about 5 watts) and corre- 
spondingly high light-load efficiencies make 
them uniquely suited for applications in 
which extended periods of “standby” service 
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Front-Panel Controls 
And Indicators 


A combination circuit breaker and ON/OFF 
switch is provided for the input power. A 
voltmeter and ammeter display the de out- 
put. A screwdriver-slotted potentiometer 
shaft with locking nut is provided to adjust 
the output voltage level. 


All converters measure 3.45” high by 17.0” 
wide. The 200-watt and 400-watt units are 
13.2" deep, and the 800-watt units mea- 
sure 13.4" deep. All units weigh less than 
18 pounds. 


Optional Features 

Standard options for Series 1500 convert- 
ers include paralleling diodes for multiple- 
unit redundancy applications and auxiliary 
Form C contacts for remote indication of 
improper converter output. In addition, many 
other input/output voltage combinations not 
listed in the adjacent table are available. 
Contact our sales department for details. 


Other Rack Mounted 


DC-To-DC Converters 

In addition to the Series 1500, Wilmore 
manufactures many other standard and 
custom, single and multiple-output rack- 
mounted DC-to-DC Converters. Each series 
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product life. Contact our sales department 
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Maximizes solar transmission and has a 
nontextured outer surface that protects the 
panel's collector surface from the ele- 
ments. Thanks to the slickness of the glass 
and the angled panel positions typically 
required (to maximize solar input), 
weather alone (especially wind and pre- 
cipitation) keeps the surface clean enough 
to minimize transmission losses, even 
when the panel is left unattended for years. 

Rever added that some customers shied 


away from the older panels because their 
small, circular wafers stood out from the 
framework, “They seemed to challenge 
that particular minority of hunters 
that possesses a vandalistic tendency,” he 
said, “Today's panels, with their hidden 
wafers, aren't nearly as often the targets 
of vandalism.” 

Anti-reflective coatings, the encapsulat- 
ing polymers (to seal and to insulate) and 
other components have been improved, 
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22402 N. 19th Avenue 
Phoenix, Arizona 85027 

TEL: 602-581-2875 

FAX: 602-582-9499 
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both to enhance efficiency and to extend 
the life of the panels. (Rever said the num- 
ber of dissimilar metals used in the mod- 
ules—copper interconnects and silver 
plating—make it imperative that moisture 
be kept out to prevent galvanic action.) 
The consequence of these developments, 
he added, is a solar panel that reputable 
manufacturers guarantee to stand up to the 
worst hot, humid climates for 20 years or 
longer. 


World-wide applicability 

Although one might equate ideal solar 
situations with Saharan climes. the poten- 
tial for solar-powered systems exists al- 
most everywhere, including. believe it or 
nol, in polar regions, Rever said that a ther- 
moelectnic generating process is required 
in areas of extended cold or darkness to 
keep batteries charged and within operat- 
ing temperatures. Any solar design con- 
sultant can provide a map that plots the 
total daily solar energy of a given region, 
a requisite step in specifying a system. 


Tag-team champs 

The latest generation of solar-powered 
telemetry systems, according to Joe 
Swanzy, engineering manager for the In- 
dustrial Systems Division at Zetron, 
Redmond, WA, is a viable system for track- 
ing events at inaccessible locations. “A 
few years ago, power was a big concern. 
Even battery-driven telemetry systems 
needed a lot of attention because of the 
power consumption. 

Today, because the radio and RTU both 
draw less power, these systems are phe- 
nomenally efficient. Add to that the en- 
hanced photovoltaic charging system con- 
sisting of a solar panel, a voltage regulator 
and a few other components, and you have 
a battery-driven unit that can operate unat- 
tended virtually indefinitely.” 

Swanzy, who has helped a number of 
companies implement solar-powered sys- 
tems. explained that a solar panel need only 
produce about a tenth of the ‘otal charge of 
the fully charged battery in order to keep 
the system operable. “The electrical cur- 
rent that a typical telemetry transaction 
draws can be measured in milliamps,” he 
says. “As a result, a panel not much larger 
than a dinner table placemat keeps a unit 
operational. When you add maintenance- 
free operation to the picture. you have a 
system that more than justifies its cost.” 
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220MHz SMR systems: 
Up and running 


Incom Communications Company (ICC) is building statewide and regional 
220MHz SMR networks leading to nationwide coverage. Dealers, vendors 
and ICC employees are helping with construction. 


By Jack Daniel 


The implementation of the newly estab- 
lished 220MHz-222MHz narrowband spe- 
cialized mobile radio (SMR) systems has 
started off with a bang. The combination 
of experienced trunking system operators 
with the availability of production radio 
equipment is resulting in a rapid construc- 
tion of wide-area trunking systems with 
nationwide networking potential. 


Incom Communications Company 
(ICC), based in Anaheim, CA, is well into 
an aggressive and advanced program to 
construct and operate 220MHz 
narrowband trunking systems nationwide. 
Starting with a state-wide system in Cali- 
fornia, ICC will add area-wide systems in 
several other large markets throughout the 
United States. Additional systems are al- 
ready scheduled for construction in Ne- 
vada; Texas; Washington, DC; Baltimore: 
New York City; and Chicago. 


How SEA 220MHz narrowband radios work 


The outward appearance of an SEA 
220MHz narrowband radio is similar to many 
modern FM radio models, but they are dra- 
matically different in their features and techni- 
cal workings. 

Incidentally, these 220MHz radios already 
comply with the most stringent technical re- 
quirements of the FCC's proposed “refarming” 
(Part 88) rules issued last year. The 
narrowband approach described here |s al- 
ready available as a means of compliance with 
the upcoming rules for “very narrowband" 
(VNB) radio systems using 6.25MHz or less 
channel spacings. 

The 220MHz narrowband radios use ad- 
vanced RF and audio circuit designs devel- 
oped specifically for this application, as well 
as built-in self-diagnostics. Special tech- 
niques, such as digital audio processing and 
high-frequency stability maintenance, are re- 
quired because of the 5kHz channel-to-chan- 
nel spacings and narrow channel bandwidths 
required by the FCC. 

Audio frequency tracking between radios, an 
important factor in all single-sideband commu- 
nications, is accomplished by the use of a pilot 
tone. The pilot tone is generated by the trans- 
mitting radio, and the receiving radio adjusts its 
frequency conversion to maintain minimum 
output audio frequency shifting. 

Additionally, the tones provide an audio am- 
plitude reference that is used to eliminate the 
effects of varying RF signal levels that would 
otherwise be inherent in single-sideband sig- 
nal reception. 
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Audio companding Is also used to further im- 
prove the signal-to-noise ratio in the received 
audio output. 

Digital signal processing (DSP) is used to 
implement and to recover the audio, pilot tone 
and digital data signal protocols. The audio 
modulation band |s digitized, and then split, with 
the higher-frequency band shifted upward to 
allow the trunking data to be inserted in the au- 


VOICE AUDIO INPUT 


VOICE INPUT FREQUENCIES 
300Hz-1,600Hz 1,600Hz~3,000Hz 


a | 


300Hz-1,600Hz  2,300Hz-3,700Hz 
AFTER SPLIT AND SHIFT 


DATA CARRIER 1,950Hz 


The initial phase of the ICC system pro- 
vides radio coverage throughout the Los 
Angeles, San Diego and San Francisco 
metropolitan areas, with most of the net- 
work sites already installed and opera- 
tional. Any additional sites required to 
provide seamless radio coverage between 


Daniel is the owner of the Jack Daniel Company. 
Cucamonga, CA. He is a member of MRT s edi- 
torial advisory board and a Fellow in the Radio 
Club of America. 


dio band. (See Figure 1 below.) This method 
sometimes is called transparent tone-in-band 
(TTIB). It improves adjacent channel! (only 
5,000Hz away) isolation. 

The digital data signaling is used for either 
conventional operation (similar to digital 
squelch) or trunking signaling, according to 
which mode |s being used at the time. 


3,000Hz 


AFTER PRE-EMPHASIS 


PILOT 3,900Hz 


‘iC ) 


TRANSMITTED BANDWIDTH 
(FCC BANDWIDTH = 4,300Hz) 


Figure 1. First, the audio voice input Is pre-emphasized to shape the frequency response. Then, 
the audio baseband Is split, with the higher-frequency band shifted upward. A data carrier is 
inserted in the gap at 1,950Hz, and a pllot tone is inserted at 3,900Hz, above the audio baseband. 
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ICC network coverage is initially planned to begin in several key states with eventual expansion 


into nationwide coverage. 


these areas will be installed shortly after 
the installation of other metropolitan sys- 
tems nationwide—or sooner, depending 
upon customer demand and availability. 
As of April, ICC had completed con- 
struction of more than 100 channels at sites 
in California. More than 200 channels of 
additional equipment were already on or- 
der and scheduled for installation in other 


areas during the next few months. 

Using channels licensed to ICC and 
to others, ICC is consolidating indi- 
vidual five-channel trunked licenses into a 
multichannel trunked radio system that 
will offer wide-area networking with tele- 
phone interconnect, mobile data and other 
capabilities. 

Ron Domres, manager and partner in 


ICC, says that ICC is continuing to add 
other licensees to its expanding network. 
Domres has extensive past experience op- 
erating and owning wide-area SMR sys- 
tems in the 800MHz and 900MHz bands. 

The ICC 220MHz SMR network pro- 
gram combines the resources of the licens- 
ees and selected vendors, as well as the 
expertise of ICC employees. 

ICC’s marketing program is designed to 
bring loading on the company's 220MHz 
SMR network to a maximum as soon as 
possible. Using its own sales agents and 
the services of cooperative radio dealers, 
ICC expects to have a strong presence in 
each market. 

To keep the price of the radio equipment 
and monthly service charges to end-users 
competitive with comparable 800MHz and 
900MHz SMR systems, ICC has selected 
appropriate radio sites. local dealers, serv- 
ice companies and radio equipment. Addi- 
tional dealers and channels will be added in 
each market as necessary. 

ICC, as with many others, initially took 
a conservative view of 220MHz 
narrowband radio equipment. Extensive 
internal engineering reviews were made, 
and “real-life” field tests were performed. 
The company’s managers concluded that 
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| We don't ask a world of 
complicated questions, 

but with three simple answers 
we can change your world. 


Tell Us: 1. Your energy needs in Watt-Hrs. per Day. 
2. Voltage output required. 


3. The nearest city with a weather bureau. 


We will design the system, including Solar Modules, 
Regulators and batteries for you and provide all the needed 
components. 


Hutton Communications 

4112 Billy Mitchell Drive 

Dallas. TX 75244-2315 
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We have major league 
experience. 


Here’s our pitch. When you're looking for antenna site space in Southern California, 
don’t waste your time with minor leaguers. Meridian’s team brings you over 38 years 
experience, plus a lineup of 39 sites with coverage that stretches from the Mexican border 
to Santa Maria. Our newest site is a rookie named Banning Peak which covers Banning Pass. 

As Southern California’s MVP, Meridian is a seasoned pro with state-of-the-art facilities. 
We’re currently initiating continuous site monitoring to keep score of the temperature, elec- 
tricity status and other variables. If something goes foul, we’ll know! 

And we're batting a thousand when it comes to stand-by power, air conditioning, and 
site maintenance. We also have a new high-security access system on deck for 1994. 

Best of all, you'll get the personal touch of both our owner and our coach, Jack and Rich 


Reichler. Call us toll free at (800) 400-SITE. i ‘ ‘ 
And see why our fans think we're all stars, Great sites, great service, since 1956. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 888-7000 © (800) 400-SITE (7483) © Fax (818) 888-2857 
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A typical SEA five-channel trunked system fits 
In a single cabinet. 


the new 220MHz radio products work as 
well as—ind in some cases, better than— 
comparable FM radios. The ICC program 
required a radio product that was not in 
the design phase but in actual production 
to meet their time schedules. The radio 
manufacturer's ability to provide timely 
future deliveries, to maintain high quality 
and to support advanced operations at 
competitive prices were equally important 
in ICC's selection of SEA equipment. 
SEA, based in Mountlake Terrace, WA, is 
a 220MHz radio equipment manufacturer. 

Trident Micro Systems, Fountain Val- 
ley, CA, was selected to provide the sys- 
tem controller. SEA repeaters are com- 
patible to Trident controllers, as well as 
with other controllers that use the same, 
popular SMR trunking protocol com- 
monly used with 800MHz and 900MHz 
SMR systems. Wide-area network fea- 
tures will be implemented as the use of 
the ICC system requires them, Automatic 
roaming, telephone interconnect, mobile 
data, messaging (mobile e-mail), vehicle 
location determination and other ad- 
vanced features are planned. 

Raycom, a radio system engineering 
company in Paramount, CA, has been se- 
lected as the system integrator, Raycom 
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NEW from ST|-CO—THE FIRST DISGUISED CELLULAR LOOK-ALIKE 


ANTENNAS that are both DUAL BAND and BROADBAND! 


The EF-150/450 ANTENNA looks exactly like an ordinary elevated feed 
style cellular antenna, but covers 24 MHz bandwidth in VHF and 20 MHz 


bandwidth in UHF. 


The EF-450/800 ANTENNA is also a perfect cellular replica, but covers 
15 MHz bandwidth in UHF and 60 MHz bandwidth in cellular. 


Available in roof and trunk lip mounts. More great coverage from... . 


THE 


DISGUISE GUYS 


STI-CO INDUSTRIES, INC 


Cote 


11 COBHAM DRIVE ORCHARD PARK, NY 14127-4187 (716) 662-2680 FAX -5150 
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will pretest each system and oversee the 
installation and initialization of ICC’s 
220MHz SMR network. 

“The systems we are building are not 
revolutionary,” Domres said. “They are 
real and achievable state-of-the-art sys- 
tems based on the latest equipment designs 
and a wealth of experience in building 
successful and profitable SMR systems. 
By using the strengths of our business 
partners and suppliers, we are implement- 
ing systems while others are simply talk- 
ing about it.” 

Domres said the selected architecture 
allows ICC to respond to new develop- 
ments and customer requirements rapidly 
and economically efficiently. 

“We intend to make the investment that 
may be required to meet our goals, includ- 
ing purchasing the site equipment or the 
sites themselves. We see no reason that 
ICC won’t be as successful using 220MHz 
narrowband SMR systems as anyone has 
been with 800MHz or 900MHz FM SMR 
systems,” he said. 
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Tile analysis plots coverage 
for utility radio networks 


Tile analysis using desktop computer equipment allows engineers to evaluate 
more information with greater speed — a development that makes system 
design more reliable and cost-effective. 


EVERY GRID EVALUATED 


NOTE EVEN DISTRIBUTION 
OF EVALUATION POINTS 


(A) 


Figure 1, (A) Several new software programs use a technology that sub- 
divides coverage areas into small, distinct sectors called tiles. (B) For 
mobile coverage prediction, for example, radials are constructed within 


By Bernie Olson 


Two-way radio networks have become 
indispensable elements of the utility in- 
dustry. From maintenance crews and serv- 
ice employees in the field to supervisors 
and on-site technicians, utility specialists 
have come to rely on the radios clipped to 
their belts or mounted in their vehicles, 

Although radio hardware is familiar to 


Olson is manager. resource development engi- 
neering, National Engineering Services, 
Motorola Land Mobile Product Sector, 
Schaumburg, IL. Motorola offers a tile coverage 
analysis system under the name Mozaik,. 


WINS 


ICV 
| 


RADIAL OVERLAYED ON GRID 


NOTE GRIDS IN WHICH A RADIAL 
DOES NOT PASS. THESE POINTS 
WOULD NOT BE EVALUATED WITH 
THE RADIAL METHOD 


(B) 


everyone, many people do not realize that, 
with today’s digital capabilities. the com- 
munications system's more intangible soff- 
ware plays an integral role in building a 
reliable communications network as well. 

Prior to the installation of any local or 
wide-area communications system, com- 
puter programs with cutting-edge tech- 
nologies such as compact-disk read-only 
memory (CD-ROM), three-dimensional 
spreadsheets and screen window user- 
interfaces are used to analyze an opera- 
tional area for possible interference 
sources and transmission variance factors. 
This helps determine how communications 
hardware must be tailored to perform best 
for that system. 


RADIAL METHOD 


POINTS EVALUATED ALONG RADIAL 
IN EVEN INCREMENTS 


NOTE LOSS OF RESOLUTION AS 
RADIAL DISTANCE INCREASES 


(C) 


the program once individual tile data values have been determined. (C) 
Previous to tile analysis, coverage prediction for two-way radio was ac- 
complished by means of a radia/ method. 


When engineers design a two-way radio 
system, they must carefully craft a solu- 
tion that satisfies the user's requirements 
by determining available resources and 
cost-effective implementation. Variables 
that engineers must consider typically in- 
clude the availability of frequencies and 
the use of sites already owned by the cus- 
tomer, as well as the cost of system main- 
tenance, Whether a new communications 
system is being installed, or an old one is 
being modified, communications experts 
ask some key questions: 

O Where does it need to communicate? 

O How many sites are necessary? 

O How many frequencies are necessary? 

QO Can existing frequencies be reused? 
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POWER ON... 
with ASTRON. 
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Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(254"Hx7%"W x 9%"D) or the SL-11R (2% "Hx 7°Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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Figure 2. With tile coverage prediction, on-screen map data showing roads, bodies of water and 
political boundaries allow the user to determine the location of problem areas relative to these 


references. 


Previous methods used to answer these 
questions were greatly outpaced by com- 
munications technology. Whereas radios, 
pagers and cellular phones have become 
smaller, more powerful and more versatile, 
coverage prediction methodology remained 
practically unchanged for more than 20 
years. 

Fortunately, a remarkable improvement 
has been made in coverage analysis—an 
improvement that brings prediction capabil- 
ity up to speed with today’s most advanced 
networks. 


Improved coverage predictions 

Several new software programs use a 
technology that subdivides coverage areas 
into small, distinct sectors called tiles. (See 
Figure 1A on page 46.) These tiles are sub- 


ject to an extensive battery of evaluative 
procedures that provide key information to 
designing an effective two-way radio net- 
work.' Tile coverage analysis can be used 
with radio systems operating in the 25MHz— 
2GHz range for mobile coverage and at fre- 
quencies as high as 23GHz for fixed point- 
to-point communication. 

Although the prediction analysis method 


1, There is an extensive amount of data that can be 
evaluated in each tile. The informational layers include: 
distance and azimuth to the site(s). terrain elevation. 
land usage. free-space loss. prediction model basic loss. 
predicted mean signal level, probability of achieving 
mean signal level, margin vs. target reliability, shadow 
loss. C/I for multisite, probability of achieving multisite 
target C/l. probability of achieving multisite target (C/ 
I 1N), simulcast performance delay characteristics, and 
probability of achieving multisite target simulcast de- 
lay/signal level characteristics. 


for each system will change, the basic tile 
method remains constant. For mobile cov- 
erage prediction, for example, radials are 
constructed within the program once indi- 
vidual tile data value has been determined. 
(See Figure 1B.) This allows coverage val- 
ues to be predicted for specific tiles. The tile 
method's grid-patlern analysis provides 
more than 300 predictions per square-mile, 
nearly 100 times better than radials at typi- 
cal reuse distances from a site.? 

Prior to this innovation, coverage predic- 
tion for two-way radio was accomplished 
with a radial method. (See Figure 1C.) 
Coverage points within a proposed cover- 
age area were analyzed at uniform intervals 
radiating from the radio site at some fixed 
angular increment. This meant that the ter- 
rain variations for a particular segment and 
the subsequent effects they would have on 
predicted system coverage were based on as 
few as four points per mile along the radial. 
Even more area was missed the farther from 
the site the evaluation was made, 


Fast, easy analysis 

Until recently, the coverage prediction 
process required that maps with comprehen- 
sive terrain data be painstakingly converted 
to data a computer can use. After loading 
this information, the computer would apply 
programs that calculated the effects of ter- 
rain variations and equipment configura- 
tions on the predicted receive signal levels. 
Even when the terrain information became 
retrievable via computer, the process was 
sull laborious and repetitive. Mainframe 
units had to generate predictions and then 
output the results for each specified con- 
figuration. Configuration adjustments could 
be achieved only by re-running the entire 
application, 

Now, terrain data are available on CD- 
ROM. and solutions can be quickly viewed 
to determine the results of configuration 
changes. In addition to terrain data, cover- 
age performance also can be evaluated 
based on the land use in each tile, Land use 
has a direct effect on the losses assigned to 
a given tile. A land-use database can cat- 
egorize a tile as urban, suburban, open area, 
forest, etc, These categories are then trans- 
lated to loss values appropriate to the cho- 
sen frequency band and used to predict sig- 
nal levels of that particular tile. 

Previously, coverage predictions had to 
use a general environmental value. and the 
entire program had to be re-run for each 
value. Users were forced to inspect the re- 
sults and to integrate them based only on 
local knowledge of the land use—an ex- 


2. Based on a potential improvement from four points 
per mile at 57 miles compared to 378 calculations per 
square mile at 37° north Jatitude, average for the con- 
linental United States, 
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© 1993 NEC America, Inc. 


NEC Pagers. 

The shortest distance 
between two points 
is a complete 
product line. 


NEC understands that the best way to ensure pager 
sales is to make a pager for every person. That’s why our 
pager line is one of the most complete in the industry, 

From our profitable Facts™ family of alpha numeric 
pagers—Facts Provider* Courier* and Reporter*—to 
our popular numeric pagers—Facts Relay* and Sport*— 
NEC has a pager that not only fits your customers’ 
needs, but your business needs, as well. 

Numeric or alpha numeric, your sales numbers 
could be looking very good with NEC pagers. We back 
up our complete product line with our comprehensive 
“Close at Hand” retail paging program. Custom-made 
programs that include eye-catching retail packaging, 
point-of-purchase materials, advertising, and much 
more. Our message on pagers? To give you what you 
need, when you need it. 

So carry NEC’s complete line of pagers. Call 
1-800-CALL-NMI for more information. And take-the 
shortcut to big sales. 
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1 DEGREE = 92 FEET/MILE 
5,280/92 = 57 MILES 


TILE RESOLUTION 


| 


Figure 3. The coarsest tile resolution is approximately 3,040 feet by 3,040 
(cosine latitude) feet. The finest resolution is approximately 304 feet by 
304 (cosine latitude) feet. 
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THREE-SITE SIMULCAST/INTERFERENCE 
USING RADIAL METHOD 


NOTE THE SPIDER WEB CRISS-CROSS OF RADIALS LEADING TO 
VARIOUS SIZED AND SHAPED POINTS TO BE EVALUATED 


Figure 4. With radials, it is difficult to find enough multisite radial inter- 
sections for high-resolution solutions. Even with radials at every degree, 
when the radial is longer than 57 miles, the separation is too great for 
predicting multisite network coverage. 


Tait SMR repeaters: ‘Air Power” 
performance for less than $2000! 


* Logic ready 

* 800 to 960 MHz; also UHF and VHF 
* One to five watts, continuous duty 

* Up to 128 frequencies 

¢ Part 88 ready 

¢ Two-year warranty 


Call now! 
Tait Electronics-U.S.A., Inc. 
1-800-222-1255 

Fax: 714/468-6944 


Tait repeater shown with 
optional cabinet, and 
Trident TNT-60 logic. 
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- MasterCharger 6 


JA New Concept in Chargers 
| Now You Can Charge 6 Different Batteries Simultaneously! : 


MasterCharger 6... a revolutionary new charger that can charge 
six different batteries simultaneously, with different voltages and 
‘Capacities — nickel cadmium or nickel-metal hydride...it doesn't make a 
“ difference!\In addition, you decide which batteries you wish to charge: 
Motorola, Yaesu/Vertex, Kenwood, Icom, Standard, Maxon, Kyodo, Reim, etc: 

You can mix different manufacturers and if at a later date, if so desired, you 
can change one or all-six positions to qecommiodate other manufacturers 
of transceivers. 
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results and to integrate them based only on 
local knowledge of the land use—an ex- 
tremely unreliable method, 

With tile coverage prediction, individual 
environmental effects on the system can 
be calculated for each tile, rather than 
applying a global effect across the entire 
evaluation area. On-screen map data show- 
ing roads, bodies of water and political 
boundaries allow the user to determine the 
location of problem areas relative to these 
references. (See Figure 2 on page 48.) CD- 
ROM becomes instrumental in these cal- 
culations because it is remarkably easier 
to distribute and store the massive amounts 
of data available for use by a tile system. 
In addition to being practically indestruc- 
tible, a single CD-ROM can store 650 
megabytes of data. 


Enhanced resolution 
Engineers can analyze tiles of various 
resolution to select the amount of preci- 


sion they require for a particular type of 


system or design phase. The coarsest reso- 
lution is approximately 3,040 fect by 3,040 
(cosine latitude) fect. The finest resolution 
is approximately 304 feet by 304 (cosine 
latitude) feet. (See Figure 3 on page 50.) 

When radials are constructed, it is diffi- 


FREE PAGER REPAIR 


Don't miss this opportunity to receive Wavetek's new Guide to 
Pager Testing. Featuring step-by-step instructions, this booklet 
is a handy reference tool intended for both experienced and 


entry level technicians. 


cult to find sufficient multisite radial in- 
tersections to provide high-resolution so- 
lutions. (See Figure 4 on page 50.) There 
is nO way to guarantee that an intersection 
will occur at any area that demands such 
scrutiny. Even with radials at every de- 


Digital technology has 
changed the criteria for 
channel performance 
from average signal 
level to more 
performance-based 
characteristics. 

PoP WEI tia NES tas A ART SNL ROE OS, BAe sae ees ae) 
gree, the separation is too great when the 
radial is longer than 57 miles. Accuracy at 
this extreme, for radial coverage analysis, 


is simply too coarse for predicting 
multisite network coverage. 


Channel performance predictions 
Digital technology has changed the cri- 


teria for channel performance from aver- 
age signal level to more performance- 
based characteristics. These include users’ 
opinions of audio quality and the probabil- 
ity of achieving a required performance bit 
error rate (for specific modulations and ap- 
plications), as well as ratios between de- 
sired signals and detracting sources, such 
as noise and interfering signals. 

Ultimately, performance characteristics 
will vary with modulation type and user 
mobility. Normal analog FM voice trans- 
mission requires a margin of about 10dB 
over the 20dB quieting performance. This 
can be converted to a 17dB C/N to deliver 
a circuit merit 3 mean option score in a 
moving receiver, Different criteria for 
channel performance can be converted into 
an appropriate C/N or C/(L + N). 

The design of both digital and analog 
systems is possible because various grades 
of performance are based on the specific 
modulation used, and the coding scheme’s 
“robustness.” The primary difference be- 
tween digital and analog designs is that 
analog degrades slowly until it reaches a 
threshold grade of performance, whereas 
digital operates at a nearly constant grade 
of performance, then rapidly degrades with 
reduced signal levels. The engineer must 
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Wavetek... Partners in productivity for over 25 years. 
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Calll 1-800-245-6356 toll- 
free today for your free 
guide. 


Only Standard Communications 
currently offers trunking radios that give 
you the flexibility and option of using cither 
LTR» and or Privacy Plus» trunking formats. 

That's right. Standard Communications 
Dual Protocol Trunking Radios are 
compatible with both trunking systems. 

That gives you the freedom of choice. 
You choose the system that best meets your 
service and coverage needs. Even if you 
Want to change in the future 


There are two primary 800MHz 
trunking formats, LTR and Privacy Plus. 
And they are not compatible. That means if 
you purchase radios specifically designed 
for one format, they are worthless if you 
want to use the other trunking format. 

The good news is in most areas, both 
formats are available. The bad news is that 
most trunking system users can only 
operate in one format. 

They are “Captive Customers” locked 
into one system (and probably that 
operator) for as long as they own their 
radios. And there is no option to change or 
improve their coverage and service 

Now what do you think the law of 
supply and demand says will happen to the 
cost of your service if you're locked into 
one supplier? 


Standard Communications has a 
complete line of trunking radios, including 
our HX580T Series Portables, and our 
GX5810T SeriesTrunking Mobiles. 
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10 Systems With 
Up To 109 Groups 
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Up To 10 Groups 


HN3582] 
10 Systems With 
Up To 109 Groups 


They're the only trunking radios 
offered today that come with a 3 year 
warranty. And the only trunking radios 
available that let you switch from one 
trunking format to the other by simply re- 
programming them with a PC. 

The HX580T can even be programmed 
to operate on both formats at once! 

That means you get unmatched service 
and communications coverage in areas that 
offer both formats. 


We're so sure that Standard Dual 
Protocol Trunking Radios are your best 
choice, we'll let you try them for 30 days 
risk free! 

Call now to arrange a free, no 
obligation demo to see for yourself or buy 
a GXS8L0T or HX580T 
Series Dual Protocol 
Trunking Radio and 
try it for 30 days. If it 
isn't everything we say, Raa 
and you're not satisfied JAZZ 
for any reason, we'll Protoco] 
take it back and give gees 
you a full refund. m 


“The 
Facts 


Get The Facts Today! i Standard 
Please Call And Ask 
For Our Free 

“Trunking Facts” Brochure 


Standard 


Communications 


LAND MOBILE DIVISION 

4876 W. North Temple 

Salt Lake City, UT 84116 
800/767-6695 (FAX 800/767-9196) 


LER iy a registered trademark of &. E Johns 
Penacy Plus as a rogestered truleqark at Motorola 
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be aware of these differing degradations to 
properly incorporate the requirements into 
the design, 

By using tiles, sophisticated “simula- 
tions” can be performed in individual tiles. 
(See Figure 5 on page 56.) A tile system is, 
therefore, the only accurate way to predict 
the probability of network transmission 
quality over extended service areas, in- 
cluding the effects of hardware configura- 
tions, terrain, micro-land use environment 
and frequency reuse. 


Data presentation and analysis 

Data values are available from stored 
data, similar to a three-dimensional 
spreadsheet; the service area is represented 
as a rectangle, and the calculated or simu- 
lated values and data are vertical informa- 
tion layers. Individual and multiple layers 
can be displayed on computer screens or 
as printouts. Engineers can easily examine 
the effect that changes in propagation val- 
ues and profile-dependent characteristics 
will have on the system. Adjustments to 
transmitter power, antenna pattern or tower 
height, for example. will cause only the 
appropriate recalculation, not necessarily 
a complete recalculation. 


The informational layers generated by 
the tile system's calculations can be color- 
coded on-screen for clarity and quickly 
displayed for further analysis or amend- 
ment. High-resolution video and a large 
color palette can show myriad permuta- 
tions of system coverage. 

The computations of a tile system are so 
detailed that coverage prediction can be 
analyzed down to an individual tile. These 
systems can display informational layers 
for any selected tile and construct profiles 
of menu-selected informational layers 
from the tile back to the site(s). This al- 
lows engineers to determine possible cov- 
erage problems, rapidly test solutions and 
view their results. Changing power output 
or antenna gain, for cxample, merely 
changes the equipment margins. A more 
complex modification, such as tower 
height, requires a more extensive recalcu- 
lation process, but overall system assess- 
ments can be quickly revised without hav- 
ing to remodel the entire scenario. 

With multiple sites, relationships can be 
viewed so that performance interactions 
are optimized. This gives installers the 
distinct advantage of being able to engi- 
neer the interaction between sites using the 


same frequency and engineer hardware 
selection—a condition that formerly did 
not occur until after the equipment was 
fielded. This dramatically quickens system 
design and the installation process for a 
communications system. 

Engineers who are given the ability to 
model single-site performance, co-channel 
sites and simulcast configurations can rap- 
idly determine the effect of varied tower 
heights, antenna pattems and transmitter 
power levels. Without tile-based coverage 
prediction, system problems would have 
to be resolved during actual installation— 
a time-consuming and costly alternative. 


User interface and coverage process 

Employing today’s popular icons, ob- 
jects and screen windows, the program 
makes coverage prediction as simple as the 
drag and drop method. Icons representing 
the various elements of a system are ma- 
nipulated to create a scenario to evaluate. 
This interaction is very similar to the pro- 
cess an engineer would use to develop a 
system diagram. 

Certain objects can contain other ob- 
jects. A site object, for example, would 
contain objects representing a transmitter 


Matchable Solutions For Your 
Mobile Communications Requirements 


Whatever voice/data mobile communications equipment you 


want to mount... 


Whatever vehicles you want to mount it in... 
You need the right hardware to fit your application. 


~ 
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For literature on the right hardware NOW 
Call 1-800-GJ-MOUNT (1-800-456-6868) 
Fax 1-800-WE-HELPP (1-800-934-3577) 


SeamMecer-cdOeHnson 


Service & Solutions™ 


801 Francis Street, Stevens Point, Wisconsin 54481 
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Think of it as a mobile “workstation” 
that delivers everything on the menu. 


Performance 


All the essentials you need to get the most 
from your system. Excellent Tx/Rx specs in 
lowband, VHF, UHF and 800 MHz models, 
22 or 99 channels. Up to 110 Watts. 10 Watt 
external audio. TOT, BCLO. 41 tone and 83 
digital squelch codes. Fast 40 channels/ 
second priority scan 


Versatility 
ea 


These compact radios give you exceptional 
operational flexibility with a broad range of 
options, accessories and programming 
choices. Repeater talk-around for direct 
mobile-to-mobile communications. Built-in 
modem optimizes data communications; no 
extra boxes. High- 
security scrambling 
Practically any digital 
and/or analog signaling 
and selective calling 


el 


To learn more about how the 
XTRordinary Syn-Tech XTR radios 
can improve your operations, 
ask for this free brochure today! 


formats you need, including DTMF/AN| 
Voice storage/message relay acts as a 
“mobile answering machine’ range extender 
for portable radios, or both. Plus both 
programmable conventional and software 
trunking capability. 12.5 kHz channel kits, too 


User Friendly Operation 
a 


Syn-Tech XTR radios are easy to use. Over 
20 logical contro! panel options to exactly 
match your system requirements and the 
radio options you choose. Even dual 
controls 


Durability 


A pi models have rugged die-cast chassis 
and meet U.S. military specs for 
shock & vibration (MIL 810C/D) 
MIL SPEC protection against 
salt-fog, rain and dust also 
available. 


Reliability 


ra Projected failure-free service life is an aver- 
age of over 20 years of regular 40-hour work 
weeks per unit. 


Value 


w Syn-Tech XTR radios deliver that rare com- 
bination of essential performance features, 
versatility, quality and reliability at reason- 
able cost. Backed by Midland’s nationwide 
Sales & Service network, and responsive 
factory technical support when you need it. 


1-800/MIDLAND (Ext. 1690) 
In Canada: 905/839-1700 
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PASSES 
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FREQUENCY REUSE SIMULATION 


Figure 5. Sophisticated ‘simulations’ can be performed in Individual tiles to accurately predict 
network transmission quality over extended service areas, including the effects of hardware con- 
figurations, terrain, micro-land use environment and frequency reuse. 


and receiver configuration, Each object is 
linked to a notebook that can be opened, 
and appropriate information can be en- 
tered. Thus the site’s name and location 
information would be entered on its note- 
book page(s). The various network equip- 
ment configurations can be selected and 
then dragged and dropped into the site. As 
these objects are opened and examined, 
their characteristics can be entered. Vari- 
ous siles can then be placed into a service 
area, including objects representing the 
specific type of user radios, thereby creat- 
ing a complete scenario that can have its 


performance modeled. 

With the window-icon-object method- 
ology, tedious command-line approaches 
that require recalling cryptic coded file and 
program names are eliminated, making 
coverage analysis dramatically faster and 
easier. Common configurations can be 
saved so that only minor updates to the 
specific data are required for a new 
prediction. 


Co-channel reuse 
For exclusive co-channel reuse, the FCC 
requires that proposed systems be analyzed 


Why Tinker 
When it Com 
Communic’ 


A New Breakthrough In Analog 
Service Monitors 


Now, the ease of use found in analog service monitors is 
combined with some of the best features available in the 
new digital instruments. IFR presents the new 1200 SUPER-S, 
providing to you the best of both worlds. Its incredible 
features such as storage of 99 RF frequencies, direct channel 
selection for cellular, trunking and cordless telephones, easier 
programming of 2-tone and 5/6-tone signaling, duplex offset 
frequencies up to +49.9975 MHz and cable fault location 
with the optional tracking generator make the 1200 Super-S 
a highly versatile instrument. 

Of course, the Super-S still provides all the standard features 
previously found in the FM/AM-1 2005 such as analog and 
digital meters for convenient operation regardless of the lighting 
conditions, 1 GHz RF generator, 1 kHz and variable frequency 
audio generators, duplex operation, 2 pV receiver, 150 W 


a THE NEW IFR 1200 


power meter, 1 GHz spectrum analyzer, 1 MHz oscilloscope 
and RS-232 interface. 

The list of options is as impressive as the new features. 
Options such as European analog signaling, tracking generator 
with cable fault, CLEARCHANNEL LTR®, AMPS cellular and 
ETACS cellular are available at time of delivery or may be 
retrofitted at a later date by IFR’s customer service department. 

If you require high quality communications service monitors 
to install or maintain systems for trunking, paging, land mobile 
or cellular and you provide field service 
as well as in-shop service, then contact 
IFR Systems at 1-800-835-2352 for 
a demonstration. 
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IFR SYSTEMS, INC. @ 


10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 
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for coverage compliance.’ A radial system 
is used, rather than a tile system, to pro- 
duce an unambiguous result that is much 
more convenient to administer, but not 
necessarily more accurate. 

The FCC’s mode! uses only three direc- 
tional radials to determine the antenna 
height above the average terrain, calcu- 
lated by averaging the three radials.’ Each 
radial is limited to data points located from 
2 to 10 miles from the site. This method 
calculates a radius of coverage for a par- 
ticular site. The potential reuse site fol- 
lows an identical process, allowing the 
FCC to determine the distance to its inter- 
ference contour. If there is no apparent 
overlap between the existing coverage 
contour and the potential interfering con- 
tour, the FCC will grant a license. 

Tile systems are infinitely more accurate 
than the FCC’s method. which is designed 
for administrative convenience. They are 


3, Exclusivity. which is granted in the 800MHz/ 
900MHz band, requires that minimum channel loadings 
be achieved to qualify. Users not obtaining exclusivity 
share a channel with other users in the same geographic 
area, 

4. One radial is from the existing site to the new site, 
The other two are =15° from that azimuth 


capable of predicting the probability of pro- 
viding a desired grade of performance both 
before and after a co-channel site is simu- 
lated, not only in a limited region between 
the sites, but over the entire potential cov- 
erage area of each site, The tile process 
better represents the user's needs and ex- 
pectations. It is best used by frequency co- 
ordinators representing a class of user and 
for intra-system reuse. 


Tile coverage analysis system 

As an element of a utility wireless com- 
munications and information network, one 
particular tile system achieves maximum 
effectiveness and includes IBM’s OS/2, 
32-bit operating system, which is more 
powerful than DOS-based operating sys- 
tems. Usable on PCs rather than RISC- 
based work stations, the tile system uses 
four CD-ROMs to provide U.S. terrain 
data, land use data and cartographic data 
such as rivers. roads and political bound- 
aries. Specific land use data increases pre- 
diction accuracy. 

On-screen viewing relative to map data 
provides iterative problem solving, indi- 
vidual tile characteristic viewing and site 
or tile profile characteristic viewing. 


Simulations in individual tiles provide 
accurate probability, not calculable any 
other way. Video resolution is recom- 
mended to be SVGA in 256 colors, bul 
VGA in 16 colors is supported, as well as 
1024 X 768 and 16 million colors, Select- 
able resolution allows time-saving, first- 
draft solutions and accurate final designs. 

With a supplemental program, a lap-top 
computer, Global Positioning System 
(GPS) receiver and a “user” radio, any 
vehicle can become a mobile testing sta- 
tion that measures and records channel or 
performance characteristics and locations, 


Coverage verification 

Tile systems make it easier for engineers 
to iteratively adjust a system and to design 
it for optimal performance. Combining 
today's user-friendly computer technology 
with cutting-edge analysis methods results 
in a verification process that engineers can 
employ with confidence. Tile analysis al- 
lows engineers to evaluate more informa- 
tion with greater speed—a development 
that makes system design more reliable 
and cost-effective. 


A 


MODUCOM MEANS INNOVATION 


MODUCOWM’s Ultra-Com communications control consoles 
offer more features, more control and unparalleled flexibility. 
While others may imitate, MODUCOM innovates! 


9-1-1 Compatible 


Write, call or FAX for our 
complete literature package 


Advanced design and micro- 
processor-based technology 


Sophisticated control and 
switching electronics 


"SCREENMAKER'" and 
"CUSTOMIZER" for 
user programmability 


Touchscreen monitors, 


mouse or track-ball 


Multi-position consoles 
and single workstations 


MODULAR COMMUNICATION SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 


Mobile Radio Technology June |994 


Circle (54) on Fast Fact Card 


Synthesized, Field Programmable 
Ht channels 
5 Watts VHF/UHF 
8 Hr Battery Life, 

10 Hr Battery Available 
Frequency Bands: 136-174 
400-430, 450-512 MHz 
Wide Band Operation; 
VHF 15MH2/UHF 20 MHz, 
Scan 
Tone Coded Squelch 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged. Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 


Synthesized, Field Programmable 
16 channels 
30 Waus VHF 25 Warts UHF 
Frequency Bands: 136-174 
400-430, 450-512 MHz 
Wide Band Operation: 
VHF 1SMHz/UHF 20 MHz 
Scan 
Tone Coded Squelch 
Digital Coded Squelch 
Two-Tone Sequential Decode 
Rugged. Uni-Body Housing 
Two Year Factory Warranty 
Made In USA 


VHF $469 UHF $499 


Purtable comes with. battery, antenna, wall charger and belt clip Mobile comes wath: installation kit, band microphone 
Optional accessories DTMF keypad, speaker microphone, earphone and external speaker jack. Optional accessories; DTMF 
or headset, fast rate drop-in charger and carry holster hand microphone and 5 watt external speaker 


The new line of Patriot two-way radios really support from the factory. It's true we have 
gives you something to deal with. Not only do Patriot radio dealers worldwide, but right now a 
you receive the benefits of a premium product limited number of dealerships are still available, 
line that's built in the USA by Ritron, but a So take advantage of a truly patriotic deal, and 
product line with high dealer margins. And call us at 1-800-USA-1-USA. 
even more than that, you get strong dealer FAX: 317-846-4978. PATRIOT 
MADE IN 
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SMR/Trunking 


THE LONG AND snort OF IT 


co 


Me Mark's new 
trunking roof mount 
antennas combine a sleek 
look with industrial-strength 
performance. Whether you 
choose the RF Series with 
unity gain or the high gain 
RM Series, these antennas 
offer consistent, reliable 
communications. And, their 
wide bandwidth performance 
means no tuning for easy 
“plug & play” operation. 


The rugged little RF Series 
antenna features a flexible 
whip that withstands 
carwashes and low clearance 
areas. Attractive with any type 
of car or van, it's the most 
durable choice for fleet 
Operations. 


The high performance 

RM Series offers both 3 
and 5 dB gain whips with a 
choice of quick disconnect or 
set screw connector. These 
gain antennas are 

ideal for wide 

area coverage. 


For details on 
our complete 
line of trunking 
antennas, call 
800-648-2800 


MMUNICATIONS ANTENNAS 


3900-B River Road 
Schiller Park, Illinois 60176 


708-671-6690 or 800-648-2800 
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Figure 2: The Smith chart, showing the constant VSWR circle and how impedance/admittance 
changes through a distance of one-half wavelength. See text for discussion. 


fcontinued from page 8) 


located at Point A on the Smith chart in 
Figure 2 above. Once this point is located. 
a constant VSWR circle is drawn through 
this reference point using the center of the 
large circle as the origin. 

When a transmission line is terminated in 
an impedance, Z,, not equal to the system 
impedance, Z,, the line is said to be reso- 
nant. The length of a resonant line is criti- 
cal, The impedance of a resonant line 
changes over 4 range of values through ev- 
ery half wavelength (A/2). ALany two points 
on a transmission line separated by one-half 
wavelength (or multiples thereof), the im- 
pedance is the same. At any two points on 
a transmission line separated by one-quarter 
wavelength (or odd multiples thereof). the 
impedance is completely transformed. An 
open at a point on a transmission line be- 
comes a short one-quarter wavelength 
away. Capacitive reactance is transformed 
into inductive reactance a quarter-wave- 
length away and vice versa. 

Refer again to the Smith chart in Figure 


2. On a lossless line, the VSWR is the same 
at all points on the line. The impedance 
changes through every half-wavelength of 
line and repeats this cycle of impedance 
changes on every half-wavelength of line 
section. On the circle in Figure 2. one com- 
plete revolution represents one-half wave- 
length of travel. Moving clockwise from the 
point of reference is toward the generator. 
Moving counterclockwise from the point of 
reference is toward the load. One-half revo- 
lution represents a change of one-quarter 
wavelength, 

At Point A on the VSWR circle (Figure 2). 
the normalized impedance is (3 + jO) or sim- 
ply 3. One-quarter wavelength away (Point 
B), the impedance is transformed to a nor- 
malized value of (0.33 + j0), At Point C, the 
normalized impedance is (0.42 — j0.5). One 
quarter wavelength from Point C (at Point 
D), the normalized impedance becomes 1/ 
(0.42 — j0.S) =(1 + 1.15). Remember, to 
get the actual complex impedance, you must 
multiply the normalized impedance by the 
system impedance, 502 in this case. So, the 
impedance at Point C is 50(0.42 — j0.5) = 


sie Dre pe 
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ble price and easy after 


=“wighiy sensitive 
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vibration standard 
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Figure 3: A load impedance of 16.7N is connected to a transmission line (Z = 50). The VSWR is 
3:1 at the load. Attenuators are placed every quarter-wavelength along the line between the load 
and the transmitter. 
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UNMISTAKABLE 


Mark Antennas Division com- 
bines uncompromising quality 
with the latest technology and 
unrivaled reliability, 

its unmistakable... 


Radiation Systems, Inc. 
Mark Antennas Division 
1757 S, Winthrop Drive 

Des Plaines, IL 60018 U.S.A. 

Tel 708-298-9420 Fax 708-635-7946 
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Figure 4: This chart shows the effect of the Figure 3 attenuators placed on the transmission line 


ees 


between the load and transmitter. Notice at each attenuation point that the VSWR circle draws in 
toward the center. A transmission line with its evenly distributed attenuation would produce a 
continuous smooth inward spiral instead of the sudden changes depicted by the chart. 


(21 — j25)Q. The impedance at Point D is 
5O(L + s1.15) = (50 + 757.5)Q. 

An important and useful feature of the 
Smith chart is that the equivalent normal- 
ized admittance lies on the circle just oppo- 
site the normalized impedance point. For ex- 
ample, in Figure 2, we can convert the nor- 
malized impedance at Point C (0.42 — j0.5) 
to the equivalent normalized admittance 
(Point D) of (1 + f1.15). To convert from 
admittance to impedance or vice versa, sim- 


ply draw a line from the point of reference 
through the origin to the intersection of the 
circle on the other side (a quarter wave- 
length away). Just remember that the 
equivalent normalized values of admittance 
and impedance lie on the VSWR circle 
one-quarter wavelength apart. 


Line loss effects 
Figure 3 above shows what would hap- 
pen to the VSWR circle when loss is intro- 


Obedient 
Buttons 


They Do What You Tell Them 


(and only talk back when requested) 


Zetron's Series 4000 Communications Control 
System and Model 4010 Radio Dispatch Console 
offer more flexibility and control than any other 
equipment in the industry. Any button can be 
programmed to perform channel control functions, 
system control functions, instant call paging, and 
auxiliary input/output switching. 

You can quickly add channels and pagers or re- 
arrange button layouts to fit your requirements as 
your system grows or changes. 


Don't let yourself get frustrated with consoles 
that won't do what you ask them to do. Equip your 
dispatch center with Zetron's communications 
equipment and take control today. 


ee 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 


ZETRONDS 
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501 COAX is 
VELOCITY FACTOR = 0.66 


SHORTED 
STUB 


TO RADIO 


Figure 6: This antenna is made by folding a 
quarterwave section of braid (shield) back over 
the outer jacket. The center conductor serves as 
: : the other half of the halfwave dipole. The an- 
PR ae Se tenna is 750 at the feedpoint, and the coaxial 
’ ‘ 3 line is 50. The Smith chart in Figure 7 is used 
is i E to determine the proper location and length of a 
shorted stub to match the 750 antenna to the 
500 system, 


“Smiin®” «ta Registered Trademert o! Ansiog insiruments Company. 


Figure 5: This chart shows the effect of line loss on impedance and VSWR. See text for details. 


duced into the picture. Refer to the drawing tem is terminated in a pure resistance of — of entry) on the Smith chart at Point L. One- 
in Figure 3 and the Smith chart in Figure 4 16.70 (16.7 + j0)Q. This is normalized to quarter wavelength away toward the load. 
on page 62. Figure 3 shows that a 500 sys- (0.33 = j0). This is the starting point (point an attenuator (Al) is placed in the line. 


LOW Loss. TT a SS TTMEs, SYSTEMS 


Choose LMR™-600 Cable for Jumpers! ON See OS TOON: 


e Loss of 1/2" low density foam me, 358 Hall Avenue, P.O,Box 5039. 
¢ Flexibility of 1/2" superflex ess Wallingford, CT 06492-5039 


° Connectors -- Silver/Gold pins . 800-TMS-COAX (867-2629) 


* Weatherproof construction Fax: 203-949-8423 


Call for your local 


Low Cost stocking distributor 
a 


¢ 6 foot N-male jumper $52.70 e 15 foot N-male jumper $63.50 


Call for your Free Cable Selection Guide -- with price and performance 
comparisons to all common cables. 


Circle (60) on Fast Fact Card 


64 Mobile Radio Technology June 1994 


YOUR ON-RAMP TO THE 
COMMUNICATIONS HIGHWAY 


REPEATERS: 
Mountain Top 
Trunking 
Portable 
Cross Band 
Tactical 
Digital 


PAGING: LINKING: 
Analog Backbone 
Digital Microwave 
Wide Area Duplex 
Simulcast 


Wanting to enter the information high- 
way is only half the battle. Finding the 
Come by and see us at best equipment and system engineering 


UTC 


can be confusing and time consuming 
i at best. At DX RADIO SYSTEMS, our 

engineering and sales staff will be able 
to assist you through those technical 
road blocks. We provide AM and FM, 
VHF/UHF systems, ranging from a few 
watts to 600 watts output, with Point- 
to-point, Terrestrial, and Satellite linking. 
Our communications systems are in use 

: by military, government, 

municipalities, and 
individual users world- 
wide. Give us a call 
today and let us help 
you find that 
on-ramp for your 
communications 
needs. 


(800) 447-6937 


Booth #764 


Sas: 


X00 SYSTEMS 3370 SAN. FERNANDO ROAD, UNIT 206, LOS ANGELES, CA 90065-1417 


‘A DIWSION OF Dx ComnnnncaTions, mvc. TEL: (21 3) 257-0800, FAX: (21 3) 254-3210 
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Table 1—These are the points on Figure 1, along with the equivalent values of complex impedance, 
complex admittance, and the normalized values of both Zy and Yn. 


(2.0 + j1.0) 


Nouce the abrupt change in the circle at Al. 
Another quarter-wavelength away, a second 
attenuator (A2) is placed in the line. Again, 
there is an abrupt change in the circle. The 
circle changes at each attenuation point, 
drawing closer to the center each time an 
attenuation is encountered. 

Transmission lines cause attenuation. 
However, the attenuation on a transmission 
line is smooth and evenly distributed 
throughout the length of the line rather than 
in lumped forms as depicted by Figures 3 


Geographic Signal C 


POINT LOCATION Z, OR Y,, 500 SYSTEM Z 20mS SYSTEM Y 
ee ee ea (50 + j100) (.02 + j.04) 


Pees +02) | as + ino) | cot + joon) 
fe | orp | orm | osm 
PF | e2-s | wo-ps | om) 
a 


(100 + j50) (.04 + j.02) 


and 4. Thus, the change in the VSWR circle 
will not be abrupt as shown in Figure 4, but 
will constantly change in infinitely smatler 
increnients, resulting in a smooth, spiral- 
shaped plot. 

Normally, we are not interested in what 
the impedance or admittance is at every 
point on a transmission line. Thus, the spiral 
is not necessarily always of interest. Study 
the following example: 

A transmission line is terminated by an 
impedance of (5 — j/25)Q. The system im- 


Introducing the STI-9000, a simple, cost-effective system 


that measures signal coverage for: 


Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


* Mobile Touch-Screen Control 

* Instant Signal Coverage Contour Plots 
* Real-Time Measurements Display 

* State-of-the-Art GPS Accuracy 


pedance is 509. The line length is 100 feet, 
and the line loss is 3dB/100 feet at the op- 
erating frequency of 150MHz. The velocity 
factor of the line is 0.66. Use the Smith chart 
to determine what the impedance will be at 
the transmitter (generator) 100 feet away 
from the load. What is the VSWR at the 
load? What is the VSWR at the transmitter? 
Refer to Figure 5 on page 64. 

First, we need to determine how long the 
transmission line is in terms of wavelengths, 
The formula is: 


L= (284.2¥ iu (2830-661) = 4.33 


where 

L = wavelength in feet 

V = velocity factor 

F = frequency in MHz 

Thus, the line contains 100/4.33 = 
23.092. Throw away the 23, and keep the 
decimal part (0.094). 


Next, we normalize the load impedance 
(5 — j25) to (0.1 — j0.5). We enter the Smith 


Surve y 
Technologies 


Incorporated 


For more information, 


contact Bill Peek at 


503-591-5986 


SURVEY TECHNOLOGIES, INC. + 17980 SW SHADYPEAK * BEAVERTON, OREGON 97007 * FAX: 503-591-5986 
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For information, please complete and fax this coupon to 305-229-9698: 
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Company: 
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Santa Fe Distributing 
has all your 

Cable, Combining, 
and Antenna needs! 


line of CELWA VE: 


¢ Base Station Antennas 
¢ Mobile Antennas 

© Duplexer/Combiner 

° Cable 


rr, a ee 


SANTA FE Distributing, Inc. 


9640 Legler Rd., Lenexa, KS 66219 
913-492-8288 
FAX: 913-894-2136 


1-800-255-6595 
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Figure 7: This Smith chart is used to find the 
correct length of a shorted stub and the proper 


chart at Point A and draw a VSWR circle 
through Point A. From Point A to Point C 
on the outer circle represents a move of 
0.09X on the line toward the generator 
(transmitter), The wavelength is read on the 
outer scale. Notice that the line through the 
reference A (point of entry) extends through 
the 0.426 point on the outer scale. Now 
add 0.09A to 0,426 to get 0.426 + 0.090 = 
0.516. Because the scale does not go past 
0.5X, subtract 0.5 from 0.516 to get 0.016. 
Draw a line from the origin to the outer scale 
at 0.0164. Where the line intersects the outer 
circle is the impedance at the transmitter for 
a lossless line. However, our line has a 3dB 
loss from end to end. 

To take the loss into account, a new 
VSWR circle must be drawn. This is done 
as shown in Figure 5. A line is drawn from 
the first (lossless) VSWR circle down to the 
radial attenuation scale. Using dividers, 3dB 
is marked off on the scale, and then a line is 
extended upward to the horizontal axis. A 
new circle is drawn tangent to the point of 
intersection of the horizontal axis and the 
line extending from the 3dB attenuation 


location to effect an admittance match (imped- 
ance also) for the antenna shown in Figure 6. 


point. The impedance at the transmitter is 
found at Point B on the second (inner) circle. 
The normalized value is (0.4 + j0.08), The 
actual impedance is: 50(0.4 + /0.08) = 
(20 + j4)Q. 

The VSWR at the load is shown by the 
line extending from the outer circle on the 
left down to the radial VSWR scale at 
12.25:1. The VSWR at the transmitter is 
shown by the line extending from the inner 
circle on the left down to the radial VSWR 
scale at approximately 2.4:1. 


VSWR and complex impedance 

VSWR is easy to calculate when the 
load is a pure resistance (not a complex 
impedance), It is simply Z,/Z, or Z,/Z,, 
whichever is the larger. However, when 
the load contains a reactive component, 
the formula becomes more complicated. 
The formula is: 
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PRESENTS... 


The Dynamic Duo 


"Digital Archive Recording” stored 
on a DAT (digital audio tape}! 


Gemini will always represent the 
leading edge in digital voice record- 
ing. Any new development in comput- 
er technology such as compression, 
storage formats or even hardware will 
be added to Geminis proven Windows 
operational software to provide unri- 
valed accuracy, reliability and desktop 
convenience. 
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DAR - Gemini provides archival 
recording linked to DAT (Digital Audio 
Tape}, currently the most cost effective 
high capacity digital storage format, 
saving 24 hours of conversation on 
each recording channel. A mouse 
driven GUI (Graphic User Interface) 
allows for simple location of stored 
conversations and’ total control of play- 


back. Click on the selected channel, 
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“Digital Instant Recall” - 
retrieved in microseconds! 


and a list of conversations is displayed, 
Point. and click on a record, and the 
conversation is instantly played back. 
The slider shows your exact position in 
and movement through the recorded 
conversation. 

DIR - In. addition, Gemini:comes 
standard with “Instant Recall”. All calls 
are written to a: hard disk allowing for 
instant playback without interrupting 
recording of incoming calls. Channels 
are recorded on:a FIFO basis (First.ln 
First Out}. The size ofthe hard disk 
governs how many hundreds of hours 
of conversations can be stored for-this 
instant-access: Atia convenient time in 
the' process the hard disk writes to the 
DAT drive forarchive: but remains 
available. and: can be saved*on‘the 
hard drive indefinitely. 

GEMINI represents another 
remarkable addition to: 


SE AaNee@oi: lL 


THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644S. Croddy Way'* Santa Ana, CA 92704 


In California’* (714) 546-2002 
Continental US © (800) 782-6245 
Fax * (714) 546-2092 


GEMINI means 


TWIN and our 
GEMINI solves 
two voice record- 
ing applications 
in one: 

DAR and DIR. 


WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NC401 

MICRO-MINIATURE DIMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
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Technically speaking 


Charting the unseen 


Phillip H. Smith, a descendant of an- 
other American innovator, Eli Whitney, 
was born in 1905 in Lexington, MA. An 
amateur radio enthusiast while attending 
college, Smith graduated from Tufts Uni- 
yersity, Medford, MA, in 1928 with a 
B.S. in electrical engineering. He imme- 
diately began an association with Bell 
Telephone Laboratories that would last 
42 years. 

In 1929, Smith became intrigued with 
matching the impedance between a trans- 
mission line and an antenna. 
By 1936 he had devised a 
rectangular plot solution, 
which he evolved into a 
chart in polar coordinate 
form. This allowed all vai- 
ues of impedance to be ac- 
commodated, The imped- 
ance coordinates were not 
orthogonal, nor true circles, 
but the VSWR was linear. 

Smith suspected that a 
grid system of orthogonal 
circles might be more practi- 
cal and reproducible as a 
chart. Co-workers E.B. Ferrel] and J.W. 
McRae helped him apply conformal map- 
ping techniques to transform the chart to 
a grid that used orthogonal circles. This 
transformation accommodated all data 
from zero to infinity. This prototype chart 
created in 1937 is essentially the form 
still in use. 

The Smith chart was not an overnight 
success. With few professional journals 
available, it was two years before the 
method was first published in Electron- 
ics magazine. A.G, Fox of Bell Labs used 
it as a tool for his early work on 
waveguides in 1939, and in 1940 the 
M.L.T. Radiation Laboratory became 
Smith‘s first “customer” for the chart, By 


5 -Z 
r= (4532) 


where Z, is in complex form 


Using this formula, we can calculate the 
VSWR for the complex impedance repre- 
sented by Point B in Figure 5. The actual 
impedance at Point B is 50(0.4 + j0.08) = 
(20 + /4)Q. First, we find [ by substituting 
the impedance values into the formula. 

i= }4-50 —30- —4) (Ee 
ja) = [G 70- a) (saa )] 
~ ) ~2,084-j400 ) 
7 4,316 
= (-0.4239 — 0.0814) 


Phillip H. Smith 


1975, that first sale would grow to about 
9 million copies. 

Smith made numerous contributions 
to electronics. Prior to World War II, 
he designed antennas and other compo- 
nents for SCR-268 radar. He later 
worked on early microwave antennas 
for submarines. 

After the war, Smith designed FM 
broadcast antennas for Western Electric 
and invented the cloverleaf antenna. 
Twenty U.S. Patents related to anten- 
nas and microwaves bear 
Smith's name, including the 
basic patent for the adjust- 
able stub tuner. 

Later work on military ra- 
dar systems included electri- 
cal design supervision for the 
DEW (Distance Early Warn- 
ing) Line and Safeguard 
programs, 

Smith eventually pub- 
lished more than 35 techni- 
cal articles. His major contri- 
bution is covered in his book, 
Electronic Applications of 
the Smith Chart. 

Retiring from Bell Labs in 1970, 
Smith, also a private pilot, started Analog 
Instruments of New Providence, NJ, to 
merchandise navigational instruments for 
light aircraft—and to supply his charts. 
The company continues, operated by his 
widow, Anita M. Smith. Phillip Smith 
died in 1987, aged 82. 

Smith was made a fellow of the IRE in 
1952, but his first professional award 
came after his retirement. The Microwave 
Theory and Techniques Society of the 
IEEE presented him its 1975 Special Rec- 
ognition Microwave Application Award 
for the invention and application of the 
Smith chart, 


= 70.4239" +0,08147 = 0.1863 = 0.4317 


Now, the VSWR is: 


VSWR = (1+94317) = 2.52 


Impedance and admittance matching 

The Smith chart is useful in designing 
stub-matching arrangements to match a mis- 
matched load to a transmission line. In his 
book Electronic Applications of the Smith 
Chart, Smith writes: 

“The single open- or short-circuited shunt 
matching stub whose length is continuously 
adjustable over a range of one-quarter wave- 
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length, and whose position along the main 
line is adjustable over a range of one-half 
wavelength, is capable of correcting any 
mismatched condition whatsoever along the 
main line.” 

Let's put this statement to practical use 
with the Smith chart. 

Figure 6 on page 64 shows how a 
halfwave dipole can be made by folding the 
braid back over the outer jacket of a length 
of 500 coaxial line. The problem is that 


this antenna would have an impedance of 


75Q. (75 + jO)Q if properly cut for the op- 
erating frequency, We know that we can 
place a stub (open or shorted) of the proper 
length on the line at the proper location and 
effectively match the 75Q antenna to the 
50Q system impedance. 

The problem is then reduced to finding 
the right length of stub (shorted or open) 
and the right place to put it. This is where 
the Smith chart shines. Refer to the Smith 
chart in Figure 7 on page 68. The antenna 
impedance is (75 + j0)Q. We must match 
this impedance to the 500 system imped- 
ance. Because we are dealing with a shunt 
stub, it will be easier to work with admit- 
tance instead of impedance. If we effect an 
admittance match, the impedance also will 
match. 


The impedance (75 = j0)2 is normalized 
to (1.5 + jO) at Point A on the Smith chart 
in Figure 7. A VSWR circle is drawn tan- 
gent to this point. Next, a line is drawn from 
the origin to intersect the VSWR circle at 
Point B. The intersection of this line and the 
VSWR circle is the equivalent normalized 
admittance of the impedance (75 + j0). The 
normalized admittance at Point B is (0.67 + 
jO)S. Next, we look for a point where the 
VSWR circle intersects the unity resistance 
circle. This is Point C on the chart. Next, a 
line is drawn from the origin through Point 
C and on through the outer wavelength 
scale. The difference on the wavelength 
scale between Points B and C is the distance 
from the load in wavelengths where the 
matching stub must be placed. As shown in 
Figure 7, this is 0.142, 

The next problem is to calculate the 
length of the stub. Because we are going to 
use a shorted stub, we use the infinity ad- 
mittance point at the far right of the hori- 
zontal axis as the reference point. This rep- 
resents the shorted end of the stub. (A short 
exhibits 0 impedance. Because admittance 
is the reciprocal of impedance, then the 
admittance is 1/0 or infinity.) 

The normalized admittance at Point C 
where the stub is to be located is (1 + j0.4). 
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We want the normalized admittance at that 
point to be (1 + 70). In order to achieve this 
we must add a normalized admittance of (0 
— j0.4). This point is located at D of Figure 
7. A line is drawn from the origin through 
Point D and on through the outer wave- 
length scale. The difference between Point 
D and the infinity admittance reference on 
the wavelength scale is the length of the 
shorted stub in terms of wavelength. This 
difference is 0.189X. 


The distance of the stub from the 
feedpoint was 0.142X. As it turns out, this is 
too close to the antenna feedpoint because it 
would be under the folded-back braid, (The 
braid is 0.25 long.) We can get around this 
problem by simply adding another one-half 
wavelength (0.5A) to the distance. Remem- 
ber, impedance and thus admittance repeats 
every 0.5A. Adding 0.5 would place the 
stub at 0.142 pius 0.500 = 0.642. The ac- 
tual distance in inches is computed as 
follows: 


Beas ( 1 LBTAVIO)) ” (ua ee 
= 10.89 inches 
where 
L = length in inches 
V = velocity factor 
A = wavelength 
F = frequency in MHz 


From Figure 7, the stub length is 0.189. 
This is computed just as the stub location 
was: 


im ( 11,811 ed a ) = 3.2 inches 

The final results of the Smith chart work 
are shown in Figure 6. The accuracy de- 
pends upon careful interpretation of the co- 
ordinates on the Smith chart. 

Although this material has only scratched 
the surface of the Smith chart, it is hoped 
that some insights into the basic uses of the 
chart have been provided here. Stay mined. 
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Spectrum junk bond traders 


By Robert H. Schwaninger, Jr. 


Remember the 1980s? Wall Street was 
booming under a blizzard of junk bond 
traders that made fortunes selling paper. 
Okay, the paper was supposed to be a 
security instrument that entitled the bearer 
to great returns—provided that the issuer 
made money, could pay its bills and could 
service the billions of dollars in debt cre- 


YOu ARE ENTERING = 
THE WORLD oF 
TELECOMMUNICATI ONS 


ated by issuing the paper in the first place. 

Despite the questionable value of this 
paper, the big and the small rushed to grab 
a fistful. After all, the money raised by 
trading in these slips was to be used to 
buy major industrial giants, high-tech 
firms and anything and everything that 
could be raided, sliced, diced and lever- 
aged to create more of the slips of paper. 

Welcome to the 1990s, where licenses 
have replaced junk bonds in the world of 
trading. Now, speculators, investors and 
people who don’t know a radio from a 
radish have rushed forward to strike it rich 
in telecommunications. Application mills 
have replaced storefront brokerage houses 
and even your Uncle George has his own 
piece of the radio spectrum by simply di- 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC, He is a member 
of the Radio Club of America. 


aling ‘“1-800-FASBUCK.” 

One area where this activity has been 
particularly prevalent is SMR spectrum. 
The “infomercials” shown on late night 
cable have convinced thousands of other- 
wise intelligent Americans that for a mere 
$7,500, they too can be part of the next 
telecommunications bonanza; and most of 
them actually got a real, suitable- 
for-framing license from the FCC. 

All right, so the 
newly licensed tele- 
communications ty- 
coon lives in San 
Diego, and the license 
is for a single channel 
GX facility in 
Catawissa, Pa. No 
matter. We, the mem- 
bers of the industry, 
know that buyers will 
beat a path to the fresh 
licensee’s door, offer- 
ing barrels of bucks 
and begging for a 
chance to buy the 
newly issued authori- 
zation. R-i-i-ght! 

Unfortunately, 
that’s exactly what 
these investors be- 
lieved would happen. 
So they sat and 
waited and waited. 
Strangely, the phone 
never rang. Then one 
day they received an 
offer from another 
company. The com- 
pany will construct and manage their sys- 
tem and split the revenue with them. The 
investors are encouraged to sign these 
deals by being supplied with a vital piece 
of information—if they don’t construct 
the system within eight months from 
grant, their license cancels automatically, 
and their investment is worthless. 

Panic sets in. They sign. A review of 
what they just signed by an experienced 
eye would reveal that the document is 
highly questionable. First, it likely does 
not conform with the FCC’s guidelines 
for such agreements. Second, it probably 
includes consent to future short-spacing 
of the system by anyone the manager 
chooses. Finally, the manager is probably 
affiliated with the company that sold the 
investor the application mill services in 
the first place. 

In the largest fast shuffle of this kind, 
companies named Metropolitan, Colum- 
bia and Nationwide (was “Acme” taken?) 


CHECK IT OUT ! 


Check What We Have. 
Get What You Need. 


Check each capability that your Utility's 
Radio Communications System must 
have to provide the service you need. 


vo Wide-Area Coverage 
vo Company Wide Network 
vo Simple, PBX Style Operation 
L] Automatic Registration of Roaming Mobiles 


vo Trunking Option for High Density Areas, 
Single Channel Sites for Low Usage Areas 


L] Mobile Data Capability 
WC T1 Compatibility 

L] Open Protocol Signaling 

L] VHF, UHF and 800/900 MHz 


L] Advanced Calling Features: Call Forward, Group 
Dispatch, Conferencing, Emergency Priority 


L] Smart Dispatch Stations 
vo Compatibility with Existing Systems 
LJ Voting Option 
LJ Cost -- a Lot Less than Most Alternatives 
Now, get what you need! 


Zetron's Radio Access Control System, 
RACS, is an innovative system 
designed specifically to provide 
integrated, wide-area voice and data 
communications for Utility operations. 
Check with Zetron to see how RACS 
can match your needs today and 
expand to meet tomorrow's aI 
requirements. 2 


12335 134th Ct. N.E. Redmond WA 98052 Phone: (206) 820-6363 Fax: (206) 820-7031 


Circle (71) on Fast Fact Card 


76 Mobile Radio Technology 


Regulating technology 


convinced about 4,000 people to take a 
ride. Each one of the people would be- 
come SMR licensees in hopes of getting 
rich in a hurry. Their motivation was 
greed, and in the food chain of telecom- 
munications the even greedier applica- 
tions mills ate each of these smaller fish. 

Let’s make one thing clear. ['m in 
favor of greed. It makes markets sing, 
puts people to work, raises the standard 
of living and generally is the stuff of a 
healthy economy. However, even greed 
must be tempered with reason. One axiom 
which springs to mind is, “You pay your 
money and you take your chances.” 

But that axiom is sometimes lost in our 
society, which is filled with people who 
do not wish to take responsibility for their 
own actions. I support the Federal Trade 
Commission's efforts against the alleg- 
edly underhanded actions of the applica- 
tion mills and their questionable claims. 
You could support any investor who has 
demanded that their system be con- 
structed by the management company or 
who has taken steps to get any refunds 
due and owed from hustlers. What can 
not be supported is the most recent re- 
quest placed before the FCC by these al- 
leged victims. 


On March 21, the court-appointed re- 
ceiver for Metropolitan Communications, 
Nationwide Digital Data, Columbia Com- 
munications and Stephens Sinclair (pre- 
sumably all affiliated in the application 
mill business) requested that the FCC 
waive its rules to allow additional time 
for the 4,000 or so licensees to construct 
their systems. The receiver claims that 
without the waiver, these licensees are 
likely to be left with canceled authoriza- 
tions, rendering their investments worthless. 

On first blush, this request might ap- 
pear to be justified by the soft-hearted 
who would not like for Uncle George to 
lose his $7,500. But one should not be too 
quick to rush to the receiver’s aid. In 
truth, the receiver is likely trying to limit 
the claims against the companies in re- 
ceivership from licensees who were never 
told that they had to construct within eight 
months. By getting additional time, the 
receiver might be able to convince some 
legitimate operators to construct and man- 
age some of the systems. 

Let’s not forget about the “poor” lic- 
ensees. Even assuming that these people 
were defrauded by these companies, they 
are far from innocent. Each signed an 
FCC Form 574, acknowledging their re- 
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sponsibility to obtain a copy of the FCC 
Rules. Each requested to become a Com- 
mission licensee, ostensibly with the in- 
tent “to provide telecommunications 
service to the public.” Each acted in igno- 
rance, motivated by greed. 

No one is going to convince any reason- 
able member of the telecommunications 
community that the “1-800” speculators 
considered this opportunity to be anything 
more than a get-rich-quick scheme. That 
such people are extremely vulnerable to 
the charlatans of this world is unfortunate, 
but self-inflicted. The numbers racket has 
thrived on such people for years, and no 
“pigeon drop” con ever worked without a 
little larceny in the heart of the victim. 

What the FCC and the industry should 
stand up for is application of the same 
standards for everyone. A license should 
mean that the licensee intends to construct, 
operate and render a service. Licenses 
should not become mere junk bonds to be 
shuffled about by persons who are only 
serious about making easy money and not 
serious about providing services to the 
public. Radio spectrum is scarce and pre- 
cious and should not be degraded by 
tactics which keep its availability out of 
the hands of legitimate operators and 
manufacturers. 

By application of equal standards, at 
least 4,000 SMR channels would become 
available for expansion of legitimate sys- 
tems and for integration into ESMR op- 
erations, without the need to pay tribute to 
the present licensees. That is what should 
happen. The licensees paid their money, 
took their chances—and lost. 

This situation is another unfortunate 
chapter in the history of application mills. 
Adding to the sorry history is the fact that, 
thus far, the FCC has taken no steps to 
prevent future reoccurrences of the same 
situation, As long as application mills are 
allowed to operate, abuses will occur. The 
only way to prevent this harm is to en- 
force the FCC Rules which state that only 
applicants and their legal representatives 
may prepare and file applications. 

Meanwhile, legitimate operators may 
wish to wait for the flood of cancellations 
which we hope will begin after denial of 
the waiver request. With each cancella- 
tion will come an opportunity for legiti- 
mate operators to improve their systems 
and their businesses. Freed from the sty- 
mie of spectrum shortage caused by these 
pseudo-licenses, the SMR industry will be 
provided a fresh supply of spectrum. On 
the other hand, the recaptured spectrum 
might just become inventory for another 
application mill. 

If so, pity the public. 


ay 


Motorola advances efforts in wireless communications 


Contracts, products, services and field 
test results involving various Motorola 
business units, their customers and coop- 
erating manufacturers are advancing wire- 
less communications in several areas of 
technology. 

b> The Land Mobile Products Sector, 
Schaumburg, IL, will provide $187 mil- 
lion worth of digital radio communica- 
tions equipment and services for the 
Michigan State Public Safety Communi- 
cations system. 

» The Land Mobile Products Sector has 
begun selling mobile data services pro- 
vided by Racotek, Minneapolis. 

>» The Synapps Business Unit, 
Schaumburg, IL, has an alliance with 
Dataradio, Atlanta, to distribute synthe- 
sized RNet radio modem and telemetry 
products for the 450MHz band. 

b> The Paging Products Group, Boynton 
Beach, FL, has completed six months of 
tests of its Flex high-speed paging proto- 
col, using facilities in Kansas City, MO, 
owned by Paging Network, Plano, TX. 
Similar tests were conducted in Wichita, 


SMR operator urges FCC 


to revoke Nextel licenses 

A specialized mobile radio (SMR) sys- 
tem operator in Florida has petitioned the 
FCC to revoke SMR licenses held by 
Nextel, Rutherford, NIJ. 

Kevin Lausman, who operates SMR 
systems in competition with Nextel in 
Tampa, St. Petersburg and Clearwater, FL, 
lists flaws (such as insufficient details 
identifying Nextel’s licenses) in a previ- 
ously filed Nextel petition for a waiver of 
FCC rules to allow foreigners to own its 
stock and to have foreign citizens on its 
board of directors. 

Lausman’s “opposition” petition notes 
that Nextel anticipates increasing or chang- 
ing the amount of foreign ownership in the 
company, and that future changes are not 
allowed under the FCC's rules for foreign 
ownership of a common carrier or com- 
mercial radio service operator. Lausman 
claims that, even if the FCC were to allow 
certain foreign ownership and directors as 
of the date of Nextel's request, subsequent 
increases in foreign ownership would ren- 
der Nextel ineligible to hold SMR licenses. 

Lausman’s petition also describes infor- 
mation Nextel supplied to the Securities 
and Exchange Commission as contradic- 
tory to information supplied to the FCC. 
The petition contends that because of the 
alleged contradictions, Nextel may lack the 
character qualifications to remain an FCC 
licensee. 


KS, on facilities owned by AirTouch Com- 
munications, Walnut Creek, CA. 

p> The Paging Products Group teamed 
again with Paging Network to develop a 
portable wireless answering machine us- 
ing Motorola’s Keynote pager. A proto- 
type is being marketed as VoiceNow in 
Las Vegas. 

p> The Paging Products Group is spon- 
soring TV broadcasts of 14 major league 
baseball teams in a combination of re- 
gional cable network, superstation and spot 
TV commercials. 

p> The Paging Products Group is devel- 
oping systems and products for 
narrowband personal communications 
services (PCS) spectrum, including prod- 
ucts for the nationwide wireless network 
(NWN) to be built by Mtel, Jackson, MS. 
Portable equipment wil! include PCMCIA 
cards and stand-alone messaging devices. 

p> The Customer Owned Paging Opera- 
tion, Boynton Beach, FL, is integrating its 
on-site paging systems with the CallXpress 
voice processing system made by Applied 
Voice Technology, Kirkland, WA. 


Electronics consortium plans for the 


A consortium involving consumer and 
electronics industry giants has received $5.5 
million in state and federal funds to test a 
high-speed FM subcarrier data broadcast 
system for disseminating en-route informa- 
tion to consumers through affordable, reli- 
able, multi-use devices. The long-term goal 
of the test is to help drivers and commuters 
determine the most time-efficient and cost- 
effective ways to reach their destinations 
and to reduce congestion on the country’s 
busy streets and highways. 

The group, called the Seattle Consor- 
tium for IVHS (Intelligent Vehicle High- 
way Systems) Technologies, consists of 
International Business Machines (IBM); 
Delco Electronics; Seiko Telecommunica- 
tion Systems; the Washington State De- 
partment of Transportation; the University 
of Washington; the King County Depart- 
ment of Metropolitan Services; Etak; and 
Metro Traffic Control. 

Familiar mass market products will be 
used to make the following types of infor- 
mation available: 

e descriptions of major traffic incidents, 
road construction sites and major highway 
lane volume. 

¢ city maps with mass transit vehicle 
locations. 

* car navigation information based on a 
global positioning system. 


Auto-Trac to build AVL system 
for county public transit service 

Auto-Trac, Dallas, has been awarded a 
public transit contract for the County of 
Lackawanna Transit System (COLTS) in 
Scranton, PA. This custom-designed sys- 
tem is one of the first AVL systems for 
public transit in which the vehicle tracking 
unit can initiate the “next stop” announce- 
ment system. 

The Fleetservice system customized for 
the public transit system is composed of a 
communications controller, one or more 
mapping computers, vehicle tracking units 
and two-way communications via mobile 
data terminals. 

In addition to the standard features, the 
Auto-Trac Fleetservice is providing 
COLTS the following: differential Global 
Positioning System (GPS) tracking, GPS- 
triggered “next stop” announcement sys- 
tem, on-time schedule monitoring, mul- 
tiple mapping stations controlled by a lo- 
cal area network and a replay feature to 
play back the movement of any bus for 
any given time and date. 


commute of the future 


* route schedule for buses, ferries and 
other mass transit options. 

* automated ride-share programs that 
match people to car pools. 

® personal information services (paging, 
messages, weather forecasts, sports scores, 
ski condition reports, winning lottery num- 
bers, etc.) for keeping people in touch 
when on the go. 

The two-year test, worth more than $7 
million, will add traffic and commute serv- 
ices to existing products, rather than create 
new, dedicated, single-function IVHS 
products that can be costly to consumers. 

The devices under the consortium test 
will receive and display data from FM 
subcarrier radio signals. The communica- 
tions backbone that will transmit data for 
the IVHS test is the High Speed Data Sys- 
tem (HSDS) wireless networking protocol 
developed by Seiko Telecommunication 
Systems, and this FM subcarrier-based net- 
work will transmit traffic and commute 
information to devices housing the Ad- 
vanced Communications and Timekeeping 
Technology (ACTT) data receiver chip set, 
also developed by Seiko. The consumer 
devices that will incorporate the ACTT 
data receiver chip set as part of this test 
include an IBM portable computer, a Delco 
Electronics in-vehicle radio receiver and 
the MessageWatch from Seiko. 
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News 


Broadcast tower builder introduces line of small towers 


Stainless, North Wales, PA, a company 
that has built many of the nation's TV 
transmitter towers, is expanding its line of 
small towers. The Stainless companies, 
Stainless and SG Communications Serv- 
ices, are offering a new line of towers for 
SMR, cellular and other wireless commu- 
nications applications. 

The companies provide design, fabrica- 


tion, AlSC-certified quality control and in- 
stallation of all new small tower configura- 
tions and monopoles, as well as systems 
integration using analog and digital systems; 
conventional and trunked two-way systems; 
cellular, radio and paging systems; and an- 
tenna systems. Inspection services and 
maintenance programs, including 24-hour 
emergency service, are available. 


Custom Solutions in 
Communications 


Are you facing 
critical decisions 
about your 
communications 
system? 
Consider how 
the experts at 
Burns & 
McDonnell 

can help. 


a 


“ad WAN: 


Vay ew 


e Analyze 
interoperability 
issues 

e Conform with 
present and 
emerging 
standards 

e Manage contractor 
performance 

e Address long- 
term regulatory 
concerns. 


For more information, 
contact John Clayton at (816) 333-4375. 


HOON EMPLOTE-OWNED 


McDonnell 


EAGINEERS ~ ARCHITECTS ~ CONSULTANTS 


4800 East 63rd Street e Kansas City, Missouri 64130 
Phone (816) 333-4375 @ FAX (816) 822-3296 


St. Louis @ Denver e Dallas 


Mobile Radio Technology June 1994 


Glenayre, PacTel install 
Hark’s enhanced Tap 200 

PacTel Paging’s Michigan office was 
the site for the recent test in which alpha- 
numeric text concentrated through the Tap 
200 was sent over Type 2 lines using the 
“Switch Through” feature of the GL 3000 
paging switch manufactured by Glenayre, 
Duluth, GA, 

“We believe this solution will enable 
paging providers to avoid using costly 800 
lines and cut monthly phone bills in half,” 
said Randy Hargenrader, president of Hark 
Systems, Summerville, SC. 

The enhanced version of the Tap 200 
will permit alphanumeric text over regular 
DID lines and will offer paging operators 
greater “economy of concentration.” It also 
has built in TDD access, which is becom- 
ing more important as operators move to- 
ward compliance with the Americans with 
Disabilities Act. 


Moducom installs communications 
control system for Navajo Nation 

Modular Communications (Moducom), 
North Hollywood, CA, has completed in- 
stallation of a mobile radio communica- 
tions control system for the Navajo Tribal 
Utility Authority (NTUA) of the Navajo 
Nation, Fort Defiance, AZ. The NTUA 
provides water, power and gas for the 
25,000-square mile Navajo Nation, and the 
system will be used in conjunction with 
the NTUA’s emergency services and dis- 
patching operations. 

Eight Moducom Ultra-Com Pro work- 
stations are being used, one at the Fort 
Defiance headquarters with the main elec- 
tronics package (MEP), and at seven loca- 
tions within the Nation. The remote sta- 
tions are connected to the MEP via a digi- 
tal microwave link. 


PageNet to offer non-paging service 
on nationwide network 

PageNet, Dallas, has been selected to 
provide local, regional and nationwide 
wireless data and messaging services for 
the new HP StarLink service from Hewlett- 
Packard, Spokane, WA. This service is the 
first use of PageNet’s nationwide digital 
network to transmit wireless messages to 
devices other than pagers. HP StarLink 
electronically delivers e-mail, voice and 
data messages to HP 100LX palmtop 
computers. 

PageNet completed the construction of 
its nationwide digital transmission network 
Noy, 29, 1993, and immediately began of- 
fering a new nationwide paging service 
announcing that transmission of other 
wireless data services would follow. 


—_—_ 


Qualcomm, Schlumberger sign test equipment license agreement 


Qualcomm, San Diego, and Schlum- 
berger, New York, have signed a test 
equipment license agreement. Under the 
agreement, Schlumberger will be able to 
manufacture and sell infrastructure and 
subscriber test equipment based on 
Qualcomm’s code division multiple ac- 
cess (CDMA) technology to markets 
worldwide. 

“The growing interest in CDMA is ex- 
pected to create increasing markets for 
CDMA products in cellular, Personal 
Communications Services (PCS) and wire- 
less local loop applications,” said Allen 
Salmasi, executive vice president and gen- 
eral manager for wireless communications 
at Qualcomm. “Providing high-quality RF 


test equipment is essential in assuring 
smooth commercial deployment of this 
technology.” 

Plans for the first commercial service of 
CDMA have been announced by US West 
New Vector Group for its Seattle cellular 
market in early 1995, Other carriers that 
have announced CDMA implementation 
plans include Nynex, AirTouch Cellular, 
GTE Mobilenet and Alltel Mobile. 

Also, the Korean Ministry of Communi- 
cations has selected CDMA for the Korean 
telephone system’s 1995 digital transition, 
and Extelcom, a Philippine national cellu- 
lar carrier, plans a 1995 implementation of 
CDMA. 


Prairie Village, KS, moves toward area-wide communications network 


The city council of Prairie Village, KS, 
unanimously voted to purchase an En- 
hanced Digital Access Communications 
System (EDACS) from Ericsson GE Mo- 
bile Communications, Lynchburg. VA. 
With the new system, Prairie Village will 
be able to directly communicate with the 


adjacent communities of Overland Park, 
KS, on the west and Kansas City, MO, on 
the east, both of which previously purchased 
wide-area EDACS networks. 

The Prairie Village System will be used 
by all city departments and will use Ericsson 
GE’s new C3 Maestro CRT consoles. 


AirTouch Communications separates 
from Pacific Telesis Group 

AirTouch Communications, Walnut 
Creek, CA, formerly PacTel, has com- 
pleted its spin-off from Pacific Telesis. 
AirTouch subsidiaries will operate un- 
der the new names of AirTouch Cellu- 
lar, AirTouch Paging and AirTouch 
International. 

AirTouch Communications plans to ex- 
pand service into new customer segments 
and enter new overseas markets. The com- 
pany is pursuing CDMA, Cellular Digital 
Packet Data (CDPD) and Personal Com- 
munications Services (PCS), and the com- 
pany intends to bid on licenses that will be 
auctioned by the FCC, 

AirTouch also plans to continue to enter 
into strategic alliances, such as its recently 
announced plans to invest in the Globalstar 
satellite venture, where such partnerships 
make sense to expand service or develop a 


new technology. 


AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
in perlormance for only $2,855. 

OM’S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that's loaded with features. It’s 
smail, accurate, battery operated, has a 
wide frequency pavolnye - a must for 
sa technician’s bench. Great for field 
use too. 


@ too. 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
yy greater than —95dBm at narrow spans. 

he PSA-65A is ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, lo peo anten- 
nas, 10KHz filter for .2 Z/DIV range, 
carrying case india and more. 

For more information, write, FAX or 
phone. 


BRINGING HIGH 
AVCOMS2 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 


Circle (74) on Fast Fact Card 


HIGH Q FILTERS 


NOTCH AND BANDPASS 


* Low loss 
* Broad frequency range 
30-950 MHz 


* Single, double & triple cavities 


for spot or wider band 
attenuation 
e Excellent power 
handling & 
temperature stability 
¢ Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


Mx 


MICROWAVE FILTER COMPANY 


6743 KINNE STREET 

EAST SYRACUSE, NY 13057 
800-448-1666 * 375-437-3953 
FAX: 315-463-1467 
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N ew products 


Readers’ choice 


Of all the new products and services in 
the October 1993 issue, the ones reprinted 
here generated the most reader requests 
for additional information. If you missed 
them the first time, here is your opportu- 
nity to acquire more information on them. 
Just circle the corresponding Fast Fact 
Card number on the card found in the 
back of this issue and mail the card to us. 


GPS board is credit card-size 


NavCore MicroTracker from Rockwell 
International is a five-channel GPS re- 
ceiver that measures 2" X 2.8" X 0,53" 
and weigiis two ounces, The MicroTracker 
can be used in personal communicators, 
AVL equipment or mobile data terminals. 
The MicroTracker operates with an inex- 
pensive passive antenna in most applica- 
tions, allowing OEMs to reduce 
production costs of their end products. 
Available as an option with the new mod- 
ule is RTCM SC-104 compatible differen- 
tial GPS, which improves accuracy to five 
meters over 95% of readings. 
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Fully assembled audio delay board features complete DTMF tone mute 


The UAD-100 
universal audio de- 
lay board is in- 
serted in the 
repeater receiver 
audio path before 
any audio switch- 
ing circuitry to de- 


lay the audio before it arrives at the re- 
peater transmitter, The unit, from Cre- 
ative Control Products, features DTMF 
tone mute and squelch tail elimination. It 
comes assembled and tested with a de- 
tailed application manual and a one-year 
warranty. 
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Digital voice recorder RAM storage holds 3% minutes of speech 


The AudioQ- 
218 digital voice 
recorder records as 
much as 218 sec- 
onds of speech. 
With four selectable 
sample rates stan- 
dard, from 4.8kHz 


to 11kHz, and sample rates as high as 
17.8kHz available, as many as eight vari- 
able length messages may be stored. The 
messages are stored in battery backed-up 
RAM. The recorder from GetTech mea- 
sures 2.6" X 2.6". 
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Two-way transceiver leaves caller ID code if user does not answer 


The SmallTalker IV two-way trans- 
ceiver allows the user to selectively sig- 
nal another user. If the user being called 
does not answer, the caller can leave an 
ID code on the called unit's LCD, indi- 
cating that a call was received and from 


whom. The transceiver, from Falcon 

Direct, operates in the 146MHz— 

174MHz range for VHF and in the 

4SOMHz~480MHz range for UHF. 
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Above the Crowd 


Sinclair’s Tower Top Amplifier/Receiver Multicouplers deliver quality 
performance at affordable prices 


RM ‘TT’ Series 


provide enhanced 
performance in congested 
environments 


=» defeat unacceptable loss 
in long feed cable runs ¢ 


“* incorporate surge 
arrestors for lightning 
protection 


™ many versions provide 
system redundancy 


RM-43020/TTA 


Sinclair provides a 
whole series of tower 
, top amplifier/receiver 
multicouplers to 
meet your needs. 
For complete 
information on our 
wide selection of 
quality products at 
affordable prices, 
give us a call today. 


Sinclair Radio Laboratories Inc. 

675 Ensminger Road 

Tonawanda, New York 14150 

Tel: (800) 288-2763 Fax: (716) 874-4007 


For the Sinclair representative 
nearest you contact: 
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Logic-ready SMR core repeater 
has PC-programmable modules 


3 ngenssanoh 
pcre 


The T-800 “Slimline” logic-ready SMR 
core repeater from Tait Electronics is an 
800MHz—960MHz unit. The transmitter 
and receiver modules are mounted behind 
a rack-mountable front panel with a built- 
in speaker and a hand microphone. Trans- 
mitter output power is adjustable and rated 
for 1W-5W continuous duty to 50°C and 
]W-2W to 60°C, Receiver characteristics 
include —]17dBm sensitivity, —85dB se- 
lectivity, —100dB spurious rejection and 
—80dB intermodulation specifications, 
The transmitter and receiver modules are 
both PC-programmable for as many as 128 
frequencies. 
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Mobile radio series allows optional dualband or dual head operations 


The TK-630, TK-730 and TK-830 “30 
series” mobile radios feature dualband, 
dual control head options. The radios, from 
Kenwood Communications, feature PC 
programmability, rotary controls, front- 
mounted speakers and backlit keys. The 
dualband option allows one control head to 
control two bands, thus allowing VHF and 
UHF transmissions from one radio, The 
dual control head option allows communi- 
cation from two separate locations in a 
large vehicle. Full-featured control panels 
have a 12-digit alphanumeric LCD and 32 
channels divided into two groups. 
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System monitor’s detect and latch attack time is in microsecond range 


ElectroCom Communications Sys- 
tems’ Fast-attack Transmit Alarm (FTA) 
P/N 505-10156 transmission system per- 
formance monitor detects a low-power or 
high-VSWR condition during short- 
duration packet data transmissions. With a 
detect and latch attack time in the micro- 
second range, the FDA is suitable for te- 
lemetry, point-to-point, SCADA and voice 
applications. The FTA is designed to work 


with an in-line RF power sensor. In the 
low-power alarm configuration, one FTA 
can monitor the performance of two trans- 
mitters. When configured as a low-power/ 
high-VSWR alarm, one FTA ts required 
for each transmitter. The FTA has been 
designed to work with any transmitter with 
an attack time of 500 microseconds to 500 
milliseconds. 
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providers. 


Do You Need 
Versatile, 
Reliable & Affordable 
Mobile Data? 


Then you need Comm-Rad. Our unique, open-ended 
design allows you to send and receive computer data via 
standard, commercially available radio frequency modem 
devices, two-way radios and computer hardware. 


Field-proven mobile access to IBM's 3270 
SNA/SDLC and other protocols via Ericcson 
GE, Motorola, Dataradio and other RF 


(OMM:RAD’ 


MOBILE DATA NETWORKING SYSTEMS 
3097-A Presidential Drive, Adanta, Georgia 30340 


| 


SIEMENS 


Solar Electricity. 
Dependable Power, Anywhere. 


Wherever you need reliable 
power for telecommunications, 
Siemens solar systems can 
delivery it. Under any 
environmental condi 


powered communications 
installations. 


See Your Siemens SolarPowerPro 


rt 


ion. 


High-efficiency and long-term 
proven performance make 
Siemens modules your best 
choice for all types of solar 


i, SOLAR ELECTRIC 
SES SPECIALTIES CO. 


P.O. Box 537 Willits, CA 95490 
707-459-9496 

Order Hotline 1-800-344-2003 
FAX 707-459-5132 


(404) 458-4600 


Commn-Rad is installed at Duke Power Company, Horida Power & Light, 
Union Electric, Con Edison, Arizona Public Service, Niagara Mohawk Power 
Company. Saskiel, Central Power & Light. Others are pending. 
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Return Loss Bridges 
Low Cost Swept SWR 

RLB150 bridges can be used with spectrum 
analyzer/tracking generator or service monitor for 
swept SWR measurements. This technique sim- 
plifies tuning of antennas, cavities, duplexers, 
isolators and many other RF devices, They also 
can be used for cable insertion loss and imped- 
ance measurements. 

Eagle® bridges have high directivity, five watt 
power rating and built-in termination, 


Model 
RLB1I50N3B 


RLBISON3C 5-1300 $425.00 


RLBIS5ONSA 5-3000 $579.00 
FREE application note: “High Performance 
VSWR Measurements”. Call and ask for it! 
Catalogue covers bridges, cable sets and other 
useful equipment. 


CHEEE 


P.O. Box 9446 (316) 265-2050 
Wichita, KS. 67277 Fax: (316) 265-2255 


Freq MHz 
5-1000 


Price 
9389.00 
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RELIABILITY 
S ACCURACY. 


Precision Quartz 


CRYSTALS 
70 KHz to 200MHz. 
ICM is a major supplier 
to the commercial, 
communications, industrial 
and O.E.M. crystal markets. 


® 


INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 N. Lee + P.O. Box 26330 
Oklahoma City, OK 73126-0330 
Phone (405) 236-3741 + Fax (405) 235-1904 
Toll Free Phone 1-800-725-1426 
24 Hour Toll Free Fax 1-800-322-9426 
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New products 


Complete radio control system functions like a PBX environment 


The Radio Access Control System 
(RACS) from Zetron is a wide-area com- 
munications system for utilities and other 
geographically extended organizations. 
The RACS provides a network for mo- 
biles, portables, pagers, base stations, re- 
peaters, telephones and other devices in 
a single PBX-like environment. The front 
end, the 7D+ Dispatch Control Station. 
is a desktop unit with function keys and 
on-demand monitoring. The two other 
main components of the RACS system 
are the 7032 Radio Dispatch Switch and 
the 47R Site Controller. The site control- 
ler, a full-featured repeater control panel, 
interfaces directly with a duplex station 
and provides all repeater control shelf 
functions, including audio processing 


and CTCSS and DCS encode and decode. 
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Display, guides promote antenna products availability, compatibility 


Ranwe and Sensitnnty. 
Unsurpassed Risse and Se 


The SCR430T 
universal elec- 
tronic lamp alarm 
telay from SSAC 
can monitor as 
many as four 
620W flashing 
tower beacons or 
four 116W tower side lamps, The number 
of lamps, their wattage and voltages are 
selected via switches on the unit. The unit's 
toroidal transformer constantly monitors 


Point of purchase cellular products dis- 
plays with attached antenna samples are 
available from Centurion International. 
The displays are designed for manu- 
facturer’s representatives, dealers and dis- 
tributors of Centurion products, Centurion 
also offers a pocket-size slide rule to allow 
cross-referencing of cellular phones with 
the appropriate replacement antenna style. 
The guide ts available to all cellular phone 
dealers, distributors and carriers who 
handle Centurion products. 
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triggers remote alarm system 


the current in the lamp wiring. Current 
drops will trigger an LED display and an 
output transfer, although a six-second trip 
delay prevents nuisance tripping. The 
solid-state line voltage output can operate 
a spare lamp or alarm, and isolated SPDT 
relay contacts rated at [OA resistive can be 
used for a remote alarm system. The 
SCR430T operates on 120Vac. The cir- 
cultry is fully encapsulated. 
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Low-loss cables provide options for two-way mobile, cellular, PCN uses 


The LMR-200 and LMR-240 flexible 
communications cables from Times Mi- 
crowave are low-loss cables designed for 
use in cellular, PCN and two-way radio 
mohile antenna feeder applications. The 
low-allenuation cables are constructed with a 
bonded aluminum tape and an overbraid outer 
conductor with a foam polyethylene dielectric 
lo reduce loss and improve RF shielding. 
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Subminiature connectors handle de to 18GHz at 500 impedance 


RSA-2385 


RSA-2487 


Subminiature RF connectors are now 
available from RF Industries. The SMA 
connection series is designed to offer reli- 
able broadband performance from de to 
18GHz at a consistent SOD. impedance. The 
SMA series includes connectors for flex- 
ible cable and for semi-rigid cable. Both 
in-series adapters and between-series 
adapters are included. Most of the SMA 
adapters are manufactured to ISO 9002 
standards. 
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Software offers billing alternatives for smaller customer base systems 


The SRS Billing Manager software from 
Quantum Publishing creates a computer- 
ized billing system for smaller cellular, 
paging. trunking and conventional radio 
operators. The DOS-based system offers a 
billing range from the 100s to 50,000 cus- 
tomers and the ability to stand alone or to 
be LAN-based. In its basic form the system 
will run on a 386 PC. For larger capacity 
a file server or multi-user access can be 
used. The system runs record processing 


Digital modulation signal generator 
yields high-quality, low-noise signals 


The MG3670A digital modulation sig- 
nal generator from Anritsu Wiltron is 
equipped with a built-in, high-performance 
quadrature modulator for accurate evalua- 
tion of digital mobile communications 
equipment. Covering a frequency range of 
300kHz to 2.1GHz, the signal generator 
has a variable output from —143dBm to 
+13dBm. Low adjacent channel leakage 
power ensures accurate measurements of 
third-order intermodulation distortion and 
adjacent channel selectivity. Specially de- 
signed AGC circuitry incorporated into the 
MG3670A produces precise output at lev- 
els as low as —143dBm with stable fre- 
quency characteristics. The signal 
generator has a wide IQ bandwidth speci- 
fied to 1.2MHz (typ. 5MHz) to support 
future wideband formats. 
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and sorting overnight. Service personnel 
can directly access customer service mod- 
ules and billing histories. 
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Rapid charger protects batteries 
with an initial low voltage 


Designed for use 
with the T-20 
hand-held radio, 
the DC-20 desktop 
battery charger 
from Tekk ts a 
microprocessor- 
controlled, one- 
hour rapid charger 
employing nega- 
tive delta V_ sens- 
ing for determining 
charge level. The 
charger includes a low-batlery protection 
mode that trickle-charges until sufficient 
voltage is detected for rapid charge with- 
out damage. Charge rate and status are in- 
dicated by red and green front panel 
LEDs. 
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Pager fashion accessories impart 
color accent to personal paging 


Hot Tops and 
Hip Clips from 
Motorola are pager 
accessories de- 
signed to snap onto 
the top and belt 
clips of FreeSpirit 
pagers. The acces- 
sories, designed as 
fashion accents for 
the consumer mar- 
kel, are available in 
three bright colors: 
“Rythm & Blue,” 
“Techno Teal” and 
“Rockin’ Red.” 
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MG 


fin 
800-663-7781 Fax:403-250-8643 (West) 


U.S.A. (Headquarters) 1022 5, La Cienega Blvd. 
Fax: 514-648-0578 (East) 


Los Angeles, CA 90035. Toll Free 800-333-6444 
Tel: 310-652-3666 Fax:310-652-0777 


CANADA Tel 


ide in USA. 
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* Microprocessor Controlled, Programmable. 
¢ Vhf-Uhf & 900 Mhz, 3 to 50 watt. 
* Toll Quality Companded Transmission. 


* Absolutely Adjustment Free. 
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Visit us at CESA, Booth #204 & 206 
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GERADIOS 
AT WHOLE: 
SALE PRICES. 


Mobiles, Portables, 

Repeaters 

and Accessories 

Low Band, VHF, UHF, 

800 MHz, EDACS™, 

and GE-MARC™ 

FREE Programming 

Warranty Repair 


Support 
We buy used 
& take 


trade-ins 
on any GE 
2—-Way <ul 
Radios 


Hrs.:; Mon. thru Fri, 8 A.M. to 7 P.M. E.S.T. 


Two—Way Wholesale Distribution 
3512 Cavalier Dr.» Ft, Wayne, IN 46808 
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New products 


Test set adapter measures quality of CDMA transmitter waveforms 


Noise filter accommodates increased 
amperage in PS vehicle alternators 


The MAR- 
250A alternator 
noise filter ad- 
dresses the in- 
creased — inter- 
ference problem 
presented by the 
use of newer, larger 200A alternators on 
public service vehicles. The filter is de- 
signed for all 6Y—32Vde negative- 
grounded systems and handles 250A 
continuously with 350A intermittent duty. 
Applications for the filter, available from 
Marine Technology. include AM/FM/ 
SSB/VHF radiotelephones, public address 
systems, de¢-lo-ac inverters and Loran-C 
navigation equipment. Smaller 7OA and 
120A alternator filters are also available. 
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The HP 83203A CDMA adapter from 
Hewlett Packard allows measurement of 
of transmitter waveform quality for CDMA 
mobile telephones and base stations. The 
adapter is used in conjunction with the HP 
8920A RF mobile test set and the HP 
8921A cell-site test set. The adapter mea- 
sures waveform quality using a power- 
correlation coefficient methodology 
developed by Hewlett Packard. The HP 
83203A also reports frequency accuracy 
and static-time reference accuracy. The 
adapter tests the root-mean-square, error- 
vector magnitude, amplitude error, phase 
error and carrier feedthrough present in the 
transmitted signal. 
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Compact hand-held VHF radio 
provides privacy option, SW power 


The T-50 hand- 
held is a compact 
VHF radio designed 
for most industrial 
communications re- 
quirements. The ra- 
dio is FCC type 
accepted. The SW 
hand-held, from 
Tekk, features four 
channels, a DIP- 
switch programmable 
privacy option, a 
speaker/microphone 
jack and an optional one-hour charger. 
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* Low-loss Transmitter Combiners 

* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 
high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4209 


PRODUCTS,ING, CW/§ 
PO.BOX 21145 * VWWACO,TEXAS 76702 


GUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 


~ 
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Portable, mobile units use services 
available on digital SMR system 


The Lingo phone series from Motorola 
includes the L3000 multi-service portable 
phone with flip and the LM2000 multi- 
service mobile phone, The units connect 
users to voice dispatch, wireless phone, 
Message Mail and data services that are 
available on the Motorola Integrated Radio 
System (MIRS). The L3000’s features in- 
clude an alphabetical directory, quick scroll 
and user programmability, all from the 
keypad. The LM2000’s features include 
hands-free operation, speed dialing and il- 
lumination of the keypad, LCD and hand- 
sel cradle for nighttime use. 
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Rugged communications mount 
allows for liberal swivel and tilt 


PanaVise Prod- 
ucts’ Uni-Flex mo- 
bile communications 
mount features a 
patented “pinch de- 
sign” that prevents 
loosening at the 
foot. The double- 
wound flex shaft has 
a heavy-duty vinyl 
coating for in- 
creased protection, 
strength and durabil- 
ity. A universal joint 
under the mounting 
plate allows 210° of 
pivot and 360° of 
swivel. The mount- 
ing plate is NEC/AMPS-compatible with 
set-screw or knob adjustment. The mount 
is available in rises of 10", 12” and 14". 
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Wireless data system comprises four network station components 


An out-of-the-box solution for building 
wide-area, multipoint, multi-access private 
wireless data networks is provided by the 
MAVYRIC 2000 system. The wireless data 
system from Metric Systems consists of 
four network station components: host sta- 
tion, remote station, repeater and hub sta- 
tion. The system provides wireless data 
communications between remote terminal 
equipment, computers, LANs and public 


or private wireless data systems operating 
in the VHF/UHF or 800/900MHz bands. 
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igh-power, r ¢c ends coverage, capaci 
High er, remote cell extend r ty for cellular 


Peninsula Engineering’s MRC-800 
high-power remote cell extends coverage 
and capacity for cellular networks. The 
remote cell provides 1OW per channel, 
100W-500W ERP and as many as 16 chan- 


nels of cellular capacity. The MRC-800 has 

an integrated microwave link to the donor 

base station that allows the remote cell to 

maintain full cellular system transparency. 
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Pager protector prevents damage from impact, dust and moisture 


The SCUBA (Sophisticated Colorful 
Underwater Beeper Accessory} from Qual- 
ity Products protects pagers from the ele- 
ments during athletic or outdoor activities. 
The impact-resistant, weather-proof case is 
designed with internal support posts to 
keep the pager suspended. The case comes 


in a variety of transparent colors, allowing 
the user to read the display through the 
case, It also has a clip back and a heavy- 
duly, adjustable nylon lanyard. The 
SCUBA will hold the Bravo, Bravo Plus, 
Express and other pagers. 
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WE HAVE THE SOLUTIONS 


SYSTEM 


INTEGRATION 


MOBILE DATA 


TERMINALS 


PROPAGATION ——x__ 
ANALYSIS 


Ww 


COMPUTER-AIDED 
DISPATCH 


MOBILE DATA 
COMPUTERS 


== MICROWAVE 


NK 


AVL 


RF VOICE/DATA 
INFRASTRUCTURE 


ELECTROCOM COMMUNICATION SYSTEMS, LP. 


10400 PIONEER BLVD. BLDG E-2 
SANTA FE SPRINGS, CA 90670-3728 


TEL. 800-348-1477 


FAX, 310-946-7483 
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PHOTOCOMM, INC. 


PHOTOVOLTAIC, SALES, ENGINEERING, INDUSTRIAL DIVISION 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 
REMOTE ELECTRICAL ENERGY NEEDS. LAKEWOOD, CO 80227 
WORLDWIDE INSTALLATION. 303-988-8208 
NEW FINANCING & LEASING PLANS 800-223-9580 
AVAILABLE. FAX (303) 988-9581 
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EMITTER LOCATION 


Direction Finding System 


Models available with 
Tracks Down 


computer interface, 
¢ Stuck Microphones synthesized speech, 
for fixed or mobile 


* Cable TV Leaks use, covering 50 MHz 
¢ Jammed Repeaters & to 1 GHz. Call or fax 


Cell Sites for details 
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New products 


Service monitor combines multiple tests in one unit 


The CMS 54 RF 
Communications 
monitor is being 
marketed and sup- 
ported in the United 
States and Canada 
by Tektronix under 
a strategic alliance 
with the manufac- 
turer, Rohde and 
Schwarz. The CMS 
54 combines in a single unit: a spectrum monitor, an adjacent- 
channel power meter, a harmonics meter, and the ability to mea- 
sure frequency and power transients. The monitor has a large, 
high-resolution, front-panel, backlit LCD with graphics capabil- 
ity. Application-specific test routines can be tailored by the user 
and are automatically included in the softkey menu. 
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Software allows scheduling of outgoing pager messages 
Taplink is an alphanumeric software package from PageTap 
that allows the user to preprogram messages to be sent to an 
alphanumeric pager at any time, anywhere in the world. The 
feature doubles as a personal secretary, allowing users to send 
reminder messages to themselves. Taplink is compatible with 
any PC-DOS system and is secured with an included Dongel 

device to prevent unlicensed use. 
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NEEP THE LIGHTS ON 


OR PAY 


$8,000.00! 


THAT'S THE FCC’S FINE FOR BURNED- OUT TOWER BEACONS. 


Of course you can pay $30,00 a month forever for monitoring. 
Or you can use the Transtronics Intelligent Tower Light 
Monitor (ITLM). 


* Do your own remote or local monitoring. 

* Have any alarm company monitor your tower at market 
rates with the same equipment! 

+ Tie it into your existing SCATA system. 

* Don’t throw away your old lighting box! 

* Turn key system is easy to install - no wizards required. 

* Simply the most flexible tower lighting monitoring solution 
on the market. 


CHANGE YOUR MIND YET? MAYBE THIS WILL HELP. 


Get a 60 day free trial or rent to own! 


CALL TODAY FOR MORE INFORMATION. 


Transtronics 


3209 W. 9TH STREET ~ LAWRENCE, K5 66049-3127 
1-800-966-1659 OR (913) 641-3089 FAX (913) 541-0434 
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Catalog features test equipment 

A 244-page catalog features test instruments and tools for 
engineers, managers, technicians and hobbyists. Included are 
DMMs and accessories, soldering tools, custom tool kits, 
EPROM programmers, power supplies, ELF meters, reference 
books, breadboards, scope meters, datacom tools and testers, 
adhesives, measuring tools, precision hand tools, and portable 
and benchtop digital storage scopes. The catalog from Contact 
East lists communication test equipment, magnifiers, inspec- 
tion equipment and workbenches. 
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Catalog describes coaxial connectors 

A 36-page catalog focuses on type N coaxial connectors from 
Delta Electronics Manufacturing. The connectors are pre- 
sented in a logical format, offering the user a wide variety of 
choices in plating; cable clamping types; receptacle configura- 
tions and MIL specifications, including MIL-C-39012 and MIL- 
A-55339 QPL connectors and adapters. The high-resolution 
drawings are proportionally accurate and can be easily scaled 
and reproduced for use on internal specification drawings. In- 
cluded in the catalog are the “Tee” plugs and jacks, which add 
flexibility and versatility to many system designs, 
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Catalog features 200 new products 
A catalog from Maxrad lists more than 200 new models of 
land mobile, cellular and base station antennas and related 
accessories. 
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S 
are sprouting up 
all over sadhikt America 


Available up to 96’, TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 
them an outstanding value. 


TRYLON 


MANUFACTURING CO. LTO 


P.O, BOX 186, 21 HOWARD AVE, ELMIRA, ONT CANADA N38 226 
TEL (519) 669-5421 FAX (519) 669-8912 
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Police/Fire Comparator Display 


Indian Hill WEI Tiamson Rd Comm Center 
Tndfan Hill 
Miami Heights 
Calhoun Hall 


Comm Center 


P Glendale W.T. 
A Rc peat Le |Mericoont 
Calhoun Hall Milford 
Cheviot 
te/Cleves 
Williaeson Rd 


Afamitown 


Remote Comparator Display 


The Smartswitch II™ Remote Comparator 
Display monitors and controls voting receiver 
systems on a personal computer or console. It 
can be used locally or remotely with leased-line 
or dial-up modems. 


Now you can get control of your voting system. 


Lr 


Combined Technologies, Inc. 
(513) 595-5900 
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Record every word 
automatically... 

be able to prove who 
said what and when. 


oanrs——_ gna 


Today's legal environment requires precise 
documentation, Use Omnicron Voice Logging 
Recorders to record your important telephone: 
and two-way radlo:conversations. They provide 
Immediate review plus a tape to store for future: 
reference..,, the sensible way... at a sensible price 


SAVE A LIFE... SAVE YOUR BUSINESS : 


@ Easy installation 4 Anonaie ey 
voice activation @f2,8,0r16 9. 
hours of solld talk time: on each 
standard audio cassette tape: 
& Fall safe alarms monitor tape 
movement to prevent errors 

M Talking Time Clock repeats the 
time and date on optional time — 
track @ Full line of accessories -- 
transcribers, tapes, sequencers. 
phone couplers, radio cables, etc. 
@ immediate delivery Service: 


581 LIBERTY HIGHWAY 
OMNICRON $2223 
PUTNAM, CT 06260-0623 
TEL: 203-928-0377 
Pui ELECTRONICS "2027 
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Sabre Communications 
is amajor supplier to 
© the Cellular Telephone 
Industry and special- 
izes in the design, manufac- 


ture and installation ona 
world-wide basis of the 
following cellular equipment: 


* Guyed and self-supporting 
towers. 


¢ Prebuilt equipment 
shelters. 


¢ Soil evaluation. 


* Concrete design and 
installation. 


¢ Complete site 
development. 


* Structural analysis and 
evaluation of new and 
existing towers. 


If you require assistance in 
specifying the requirements 
4 of your cellular system, 

| please contact our highly- 
trained professional staff. 


SABRE 


COMMUNICATIONS CORPORATION 

© 3400 HWY 75 North © Sioux City, 1A 51105 
¢ 712-258-6690 © FAX: 712-258-8250 

¢ WATS 1-800-369-6690 


\ ede 


f fied 


Visit us at UTC, Booth #548 Circle (91) on Fast Fact Card 
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P eople 


Changes at Allen Telecom Group (ATG), Cleveland: 

Jack Krisel departs Tandy as communications products and 
accessories manager to become mobile antenna product man- 
ager for Allen Telecom Group’s A/S Mobile Division in 
Cleveland. 

Ray Montalvo, international systems engineer for Latin 
America, moves up to sales manager for Mexico. 

Fraser Clayton leaves Philips Mobile Communication Sys- 
tems, Melbourmme, Australia, as senior quality manager to join 
ATG as technical manager, Australasia Division. 

Frank Meng exits Peninsula Engineering Group, Sunnyvale, 
CA, as vice president of international sales and marketing to 
become managing director, Asia/Pacific for ATG. 

Ken Czosnowski leaves TDK Corporation of America, Mt. 
Prospect, IL, as account executive to jon ATG as major account 
manager for the Midwest. He will work out of ATG’s Chicago 
office. 

Mike Halliday leaves Motorola Communications & Elec- 
tronics Northwest Trading Area, Bellevue, WA, to become 
Northwest major account manager for ATG in the company’s 
Seattle office. 

Mark Gross departs TDK, Mt, Prospect, IL, as account 
manager to join ATG as Midwest regional sales manager in the 
Chicago office. 

Mark Smith exits Valor Enterprises, West Milton, OH, as 
cellular division sales manager to become cellular sales special- 
ist with ATG in its Cleveland office. 


Mike Barker, senior vice president of sales and marketing 
for Intervoice, Dallas, advances to executive vice president. 


Changes at the Personal Communications Industry Association 
(PCIA), Washington, DC: 
Thomas A. Stroup resigns as president of PCIA to become 
president of Columbia Spectrum Management, Alexandria, VA. 
Lois M. Irwin departs Phillips Publishing, Potomac, MD, as 
editor of PCS News to become news and information manager 
for PCIA. 


Oggie Reyna, customer service representative for Advance 
Label and Tag. McKinney, TX, advances to international mar- 
keting and sales coordinator. 


R.A. Kleine retires as vice president of marketing and sales 
with UNR-Rohn, Peoria, IL. He will continue to serve as a 
consultant. 


Changes at Hatfield Associates, Boulder, CO: 

Dale N. Hatfield, founder and president of the company, is 
appointed chief executive officer and senior consultant. 

Dr. Robert A. Mercer, senior vice president, advances to 
president. 


Harold C, (Hal) Davis exits Advanced MobileComm, Bos- 
ton. as chief technical officer to become executive vice presi- 
dent for business development at SmartLink, Wallingford, CT. 


Changes at Pinpoint Communications, Dallas: 

Joseph E. Andrulis leaves McKinsey & Co., Dallas, as an 
associate specializing in organizational performance and mar- 
keting strategy to join Pinpoint as a marketing manager. 

Patrick G. Bromley, company director, moves up to chair- 
man of the board. 


ae 


etters from readers 


Corrections: 


Figure 3 on page 8 in the February 1994 “Technically Speaking” column contained 
errors in the logarithmic calculation. A correct version, formatied so you can remove 
it and place it over the original Figure 3, appears below: 


L = 20log{N — 1} 
= 20log[3] 
= 20(0.477) 
= 9.50B 


where L 


pa ZN-2) 
N 


where F = resistance in ohms 
Z= system impedance 
N = number of ports 


= loss (dB) between 
any two ports 
N = number of ports 


When printed in the February 1994 issue, the following news item contained an 
incorrect part number. The correct part number appears in this reprinted version: 


Stabilant wins listing in Motorola book, catalog 


Stabilant 22A, a contact enhancer made 
by D.W. Electrochemicals, Richmond 
Hill, Ontario, is available from Motorola’s 
Worldwide Systems & After market Prod- 
ucts Division, telephone 800-422-4210). 
The 15m] service kit is Motorola Part No. 


Fast Fact Card comments: 

The toughest problems facing me on 
the job are obtaining replacement parts 
and literature. 

Robert Ravenscroft 
Columbia Gas Transp. 
Cumberland, MD 


The toughest problem facing me on 
the job is having technicians understand 
the trunking format. 

Eddy Yee 
Kensington, PA 


The toughest problem facing me on 
the job is getting an RCC frequency. 
Tomas Ayala Torres 
Rapid Page 
Ponce, Puerto Rico 


11-80639E78 and is listed in the “Buyers 
Source Book” and the “Tools & Shop 
Supplies Catalog.” A small amount of the 
contact enhancer applied to an electrome- 
chanical contact substantially improves the 
contact’s reliability. 


The toughest problems facing me on 
the job are: 
e Lack of information. 
© Suppliers that cannot mect orders, 
T. Mochoruk 
B C Hydro 
Hudson Hope, British Columbia 


The two toughest problems facing me 
on the job are: 
e Test equipment cost, 
¢ Site congestion. 

Clifford L. Flaharty 
Clifford L. Flaharty Engineering 
Services 
Wheatland, WY 


2) 


Doug Coonrod, Corporate Art Director 
‘Stephanie Hanaway, Group: Director 


Raymond E. ihaloney: | President and CEO 
Nick Cavnar, Vice President: of Circulation 


Michele Bartlett, Circulation an Mane 


Westem Canada) 
950 N. Gate Drive, Suite 207 
“San Rafael, CA 94! 

‘ ‘Phone: 418-491-1442 
“Pax: 415-491- 1842, 


“CHICAGO 

Janet paey, East Central regi 
_ Mi, MN, Wi)” 

55. i Jackson, Sul 

“Chicago, IL 60604" 

Phone: 31 2495-2340, 

! Fax: 912-922-1408 


OXFORD, ENGLAND > 
Richard Woolley 


Unit 3, Caste Farm Business Centro, ifton 


Road 


Deddington, Oxtord, OX15 4TP, ‘United 7H 


Kingdom 
Phone: +44 (0)869 38794 
Fax: +44 (0)869 38040 
CLASSIFIEDS 
Joyce Bollegar 
9800 Metcalf Ave. is 
‘Overland Park, KS 66212- 2215 : 


Phone: 913-967-1923 
Fax: 913-967-1901 


LIST RENTAL SERVICES 
REPRESENTATIVE 

Chris Coughlin 

9800 Metcalf Ave. , 

Overland Park, KS: 66212-2215 

Phone: 913-967-1928 

Fax: 913-967-1897 
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BENDIX / KING 
Authorized Service Center 


rvi 


Factory Trained Techs 
Discounts Rates + 90 Day Warranty 
Quick Turn-around 


East Coast Location 


EASTCO .- (304) 723-5241 


OMNICOM, Inc. 


YS ENGINEER 


GENE A BUZZ! 


PRESEN” 


we (301) 925-9400 
(800) 288-1-SFA 
Fax (301) 925-8612 

INC. oe 


Telecommunication & Information 
Science Division 
Public Safety, Transit, Government & Industry 
CORPORATE OFFICE 
1401 McCormick Drive 
Landover, Maryland 20785 


Robert Fier 
Manager 


Communications Technology Associates 
A deersion ef Hayes. Seas, Mattern 6 Mattern, Ine 


PLAMNING AND DESIGN: PLUS: 

© 2-Way Radio * Complete ABE Services 
= MW & F/O 

= CAD/MDT/AVL/Paging 


CA sue 
lite Wamer Group 


Radio/Microwave/E9- 1-1 

CAD/Mobile Data Design & Selection 
Police/Fire/EMS 

Consolidation Studies 

5950 CANOGA AVENUE, SUITE B00 


WOODLAND HILLS, CALIF. 81367 
(818) 71068SS 


= Bldgs, Towers, Pwr Sys 
» Structural Engineering 


PAY Row $974 
Lynchburg, Virgina 24502 


YOUR DIRECT «Filings + toading records * public 
LINK TOY RESEARCH feluins * relneval: 
. = retuns * retnevals * 
AVAILABLE FCC Rts 
PUBLIC RECORDS! - (Can complete) 574 applications 
* assignments * transfers + etc! 
Siam 


ELECOMMUNICATONS 
ONSULTAHTS 


Call or Fax 
phone 717-528-7595 
fax 717-528-7480 


Great Service and Great Prices 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 
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rofessional services 


BROWN AND SCHWANINGER 


Attorneys At Law 


1835 K Street, N.W 
Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


Steven L. Myers, Ph.D., P.E. 
President 


COMMUNICATIONS CONSULTING 


MYERS ENGINEERING INTL., INC. 


P.O. Box 15908 

Fort Lauderdale, FL 33318-5908 
Tel 305-345-5000 

Fax 305-345-5005 


FREDERICK G. GRIFFIN, P.C. 
3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 


Médbile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mabile & Microwave Systems 


PO Box 8&4 
Montgomery, TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


MCCON 


Mobile Communications Consulting 
$ R McConoughey. PE 
Pancipal 


13087 Chestnut Oak Dave 
Gartthersburg MD 20878 


THE PORTABLE DEPOT... | 


* FACTORY TRAINED TECHNICIANS « 
*SURFACE MOUNT TECHNOLOGY + 
» FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING = 
» VOICE GUARD CERTIFIED = 


301) 926-2847 


* MPO, MPA.TPX, PCS AND ALL CURRENT PRODUCTS 


. Route 2, Box 3380 * Lynchburg VA 24501 
804-237-3427 


Stuart 


LAND MOBILE CONSULTANT 


2417 NEWTON 3ST 
VIENNA. VA 22180 
(7OM 281.3808 


Foc Cale 
KeBSs40 


GE PORTABLE SERVICE 
* FAST TURN 

« WARRANTY 

* $37.00 hr./2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 

Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 wz (eo) 
RAYMOND C. TROTT 
RCT CONSULTING ENGINEERS, INC. 


1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 


214/580-1911 « FAX 214/580-0641 


Raymonp C. Trott, P.E. 
PRESIDENT 


LAND MOBILE/CELLULAR-MICROWAVE COMMUNICATIONS. 
SYSTEMS 


Telecomm Engineering Inc. 
maxon’ Portable Service 


CP0500, CP1000, SP2000 Series 
* Factory trained technicians 
* $50.00 flat rate plus parts 
* Battery conditioning included 
* Warranty * Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 
A 
fentory (800) 420-5166 xz 


PORTABLE 
grout 


PORTA‘TECH ERVICE, INC. 


121 Crowell Lane +  unle VA 24502 
B GE Portable Radio Service Depot 


Factory Approved Nationwide 
+ Current Product Lines 
* Voice Guard Certified 
* Public Service Trunking 
+ Surface Mount Technology 


(804) 239-3049 


FACTORY TRAINED 
TECHNICIANS, 
FOR QUALITY SEAVICE 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available, 
General Radio Telephone License. 
WPT PUBLICATIONS 
1-800-800-7588 FREE Details 


Situations wanted 


Attention Manufacturers 
Growing Canadian distributor with established 
accounts seeks two-way products for distribu- 
tion in Canada on exclusive/non-exclusive basis. 
Contact John Ratelle, Ratelle Communications 
Limited, 54 Shepherd Rd., Oakville, Ontario, 
Canada L6K 2G5. 

Tel. (905) 844-4505, FAX (905) 844-2274. 


SITUATION WANTED 


Communications Equipment Manufactur- 
ers Representative in Chicago & Midwest. 
20 years experience in Land Mobile Com- 
munications, strong technical, sales and 
system design, Prefer independent con- 
tractors status. Serious inquiries only. 
Reply’sto ATTN: MRT, Dept. #933, 9800 
Metealf, Overland Park, KS 66212. 


Classified 


[Cited 
Advertising 


Advertising rates 
in Mobile Radio 
Technology's Classified 
section are $72™ per col- 
umn inch, per insertion, 
with frequency dis-counts 
available. There is a one 
inch minimum. 

Ads larger than one inch 
are sized in 1/4- 
inch increments and 
billed accordingly, as 


Joyce Bollegar 
Classified Sales 


determined by total size of the ad, including ruled 
borders and rounded up to the nearest 1/4 inch, 


Blind box ads (replies sent to MRT for forwarding) 
are $30°and Fast Fact reader service numbers are 
available for 25” per service, per insertion, to cover 
process and handling costs. 

Optional color, determined by MRT on an issue- 
by-issue basis, is available at 150” per insertion. 

A prepayment discount of 5% is available for all 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule, 

No agency discounts are allowed for classified 
advertising. 

Contact Joyce Bollegar at (913) 967-1923 or fax 
(913) 967-1735 to reserve classified ad space. 

Send your classified materials to: 
Tammy Kalebaugh 
Mobile Radio Technology 
Classified Advertising Department 
9800 Metcalf 
Overiand Park, KS 66212 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid. Send resume to address below, 
ALL LEYELS OF POSITIONS FILLED NATIONWIDE 
+ Technicians « Engineers + Managers + Sales 
+ Extensive national resource of personnel 


Employers: Call 606-491-5410 10 AM to 8 PM 


Communication Resources 


P.O. Box 141397 + Cincinnat!, OH 45250 
606-491-5410/FAX 606-491-4340 


MOTOROLA AUTHORIZED DEALER 
SALES & SERVICE 
TECHNICIAN WANTED 


Growing MSS in the economically stable 
West Texas area looking for self motivated, 
responsible, highly qualified technician. A 
minimum of 3 years experience with Motorola 
Two-Way radio systems. Knowledgeable with 


Motorola 800 MHz trunking systems both fixed 
and mobile. 

Salary commensurate with experience, with 
a complete benefits package, paid vacations 
and holidays. Send resume with salary require- 
ments to: 


LUBBOCK COMMUNICATIONS INC. 
1819 N. University Ave., LUBBOCK, TX 79415 
ATTN: PERSONNEL DEPT. 


Gob Hotline! Call and 
714¢-87F7- 1878 


Listen to Job 

Descriptions! 

« Updated Weekly * Communications Based 
* Engineering and Marketing 


If interested, mail resume to; Wayne Harley, 1370 Brea Bivd., 
Suite 124-C, Fullerton, CA 92635 or Fax: 714-441-0224 


Help wanted 


Searching for a 
better opportunity? 


Better not miss this. PageNet, the 
largest paging company in the U.S., has 
recently expanded into Nashville, New 
Orleans, St. Louis and Minneapolis, and has 
aggressive plans for continued growth 
nationwide. Immediate openings exist in 
various cities throughout the U.S. for the 
following: 


System Manager 
In this position, you will have responsibility for the design, engineering. 
construction and continued growth and reliability of the complete paging system. 
Knowledge of paging systems and/or RF transmitters is desired. Dept. SM-MAT. 


System Technician 


You will have responsibility for installing and maintaining base stations and 
paging terminal equipment. At least 1 year experience with paging or 
two-way transmitters is required. Dept. ST-MAT, 


We offer competitive salaries and a full benefit package. Qualified applicants 
should send resume, indicating appropriate Dept. code, immediately by FAX to 
(214) 985-6561 or mail to: Paging Network, Inc., 4965 Preston Park Bivd., Suite 
600, Plano, TX 75093. Equal Opportunity Employer. 


PAGE| =\' 


TELEPHONY 
PROFESSIONALS 


Decision Consultants, Inc. (DCI) seeks Telephony Professionals to join them in Dallas, Texas. One of the 
premier privately held information technology consulting firms in North America, DCI offers you the oppor- 
tunity to revolutionize voice-data communications in the booming Dallas-Ft. Worth area. And Dallas, as the 
cultural and economic hub of the Southwest, offers many opportunities for you to forget about your career 
for a while, including the symphonies, the shopping, and the professional sports for which “Big D" is famous 


world-wide, 


We have full-time assignments available in Dallas for experienced Engineers, Designers and Developers 


with the following: 


¢ RF (Cellular) 
¢ Wireless 

° ATM 

¢ Fiber Optics 


GSM 
* Cellular 


» Magellan Products 


*PCS 
* DMS Switching 
* X.25/X.400 


Make a decision. Choose DCI. For more information on how to join us, contact 
David Adams, Decision Consultants, Inc., 5000 Quorum Drive, Suite 410, Dallas, TX 75240. 
TEL: 214-386-8777, FAX: 214-386-0741. EOE MF. 


decision 


CONMSULLANGS 


snes 


Chicago * Dallas * Detroit « Indiana 


TECHNICAL ASSISTANT 


Growing leader In Two-Way & Cellular Power 
Supply & Accessories Supplier/Manutacturer 
in Los Angeles seeks a talented Individual. 
Knowledgeable with electronic schematics & 
able to learn CAD. Send Resume: TCC Indus- 
tries, Inc. 14047 E. 183rd St., Cerritos, CA 
90701 or FAX 714/994-1199 


Technician Supervisor 
Growing dealer in N.E. Wisconsin seeks 
self starting two-way Radio Technician 
with a minimum 3 yrs. experience. Super- 
visory experience a plus. Please send 
resume to: Attn.: MRT, Dept. #932, 9800 
Metcalf, Overland Park, KS 66212. 
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ALHNS, our acco 


At Hughes Network Systems (HNS), we're 
not only a leader in the development of 
future-oriented technologies, we're also 
number one when it comes to delivering 
them to our customers. We're currently 
undergoing major expansion in the 
dynamic wireless communications mar- 
ket, providing turnkey analog and digital 
cellular systems worldwide. And with 
accomplishments like our pioneering 
development of advanced wireless prod- 
ucts incorporating TDMA, we're satisfying 
our customers as well as our employees 
on an unprecedented scale. 


Recent award of a large international 
project, plus current work on-hand, has 
created opportunities for more talented 
individuals to join our team, If you have a 
technical degree (or equivalent) and would 
like to join us on a contract or perma- 
nent basis, we'd like to hear from you 
regarding these outstanding opportunities: 


Hardware Field Engineers 

Must have 3-5 years’ troubleshooting cel- 
lular equipment to debug RF and T-1 line 
problems. Some positions require exten- 
sive domestic/international travel. 


Network Planners 

Must have an administrative background 
plus 1-3 years’ network planning experi- 
ence (DC power systems, antennas, patch 
bays, transmission equipment) or 3-5 
years of experience troubleshooting 
cellular/telco systems. 


Program Installation Specialists 

Will handle scheduling and change 
orders, and coordinate installation. This 
includes responsibility for local contracts 
with subcontractors, program reviews, 
weekly reporting, inventory management, 
customer interface for status reviews, 
lease asset management, and order input 
and tracking. 


. ge 


ee 


mplishments speak for themselves. 


Market Managers 

You will work on-site with our clients, with 
responsibility for coordinating company 
installation resources and customer 
requirements; acquisition and management 
of warehouse facilities for storage; track- 
ing repair and return items; management 
of change orders, budget and schedules 
for the market and various local support 
personnel; and customer interface, 


Software Developers 

Senior-level opportunities are available 
to design, develop and integrate new real- 
time embedded software for our digital 
cellular product. C and Assembler pro- 
gramming skills on UNIX/UX platforms 
are essential. Experience with data 
communications, telephony, networks, 
protocols, or switches is strongly desired. 


Systems Integration/ 

Applications Engineers 

To commission sites for cellular systems, 
test/verify software for switching and 
cellular systems, and aid engineering in 
introducing new products in the field. Must 
have previous field engineering experience. 


Application Engineers 

Will support sales staff by making 
technical, product and system benefit 
presentations to customers; support pro- 
posal preparation; and perform analysis, 
define systems configuration, and provide 
proposal documentation. U.S. cellular 
experience required. 

Reliability/Quality Engineers 

Will perform pes ep testing of sys- 
tems, starting with system software 
release from system integration and per- 
form black box testing to assure quality. 
Will also characterize release bugs/work 
around, develop tools/scripts/methodolo- 
gies to test efficiently, and install first 
office applications at customer sites. 


Project Engineers 

You will assist customers in the design, 
implementation and support of communi- 
cation networks that utilize VSAT technol- 
ogy. Ideal candidates will have 2+ years 
hands-on experience with SNA/SDLC, 
Ethernet, TCP/IP, X.25 or Token Ring and 
1+ years’ as a systems/network integrator, 
management consultant or customer ser- 
vice technician/engineer. 


Product Engineers 

Working in our Technical Assistance 
Center, you will provide after-sales sup- 
port of delivered products and on-going 
programs by providing high-level assis- 
tance to customers regarding: operational 
procedures, hardware and software fail- 
ure recovery, network problem determi- 
nation and correction, installation and 
upgrade support, and configuration and 
maintenance procedures. 


Don't miss this chance to work with the 
best professionals in the industry on 
some of the hottest cellular projects 
available. Fax or mail your resume, indi- 
cating preference for contract or perma- 
nent employment, to: Hughes Network 
Systems, Inc., Dept. BKA/DCN, 11717 
Exploration Lane, Germantown, MD 
20876; FAX: (301) 428-2833. An equal 
opportunity employer. 


HUGHES 


NETWORK SYSTEMS 


Subsidiary of 
Hughes Aircraft Company 


TWO-WAY TECHNICIANS 


Help wanted 


GLOBE, ARIZONA: MSS SHOP 1S LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTORO- 


Equipment for sale 


ELECTRONICS TECHNICIAN 


The King County Department of Public Works, 
lacated in Seattle, Washington, has a vacancy 
for an Electronics Technician. Position requires 
AS Degree with courses in communications, and 
3 years of experience in servicing two-way ra- 
dio communications systems including digital 
and analog microwave, Centracom II console, 
voting equipment, etc., Motorola 800 Mhz 
trunking equipment, audio switches, etc. Sal- 
ary: $3,612/Mo.-$3,814/Mo. Application mate- 
rials can be obtained by calling (206) 296-7340, 
8:30am-4:30pm PST. Applications must be post- 
marked by July 1, 1994. For further information 
call (206) 296-5051. 

King County Department of Public Works Js an AAVEAO Employer 


Your Ad 
Should Be Here 
For Just 


$72.00 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
MPI UHF 4W WiCG & Charger wee 
MP} UHD 4W W/CG Tech special .... 
Delta-SX 450-470 less acc. 10DW .. 
Delta-S 450-470 fess acc. 100W ... 
Delta-S 450-470 40W 8-990 acc. . 
Delta-S 450-470 40W no acc. ....... 
Delta-S 450-470 40W less CG/acc. 
Delta-S 42-50 less acc, 110W. 
MLS 42-50 150-174 450-470 . 
MLS-1 CONTROL PANELS STO & SCAN ... 
PLS VHF 180-474 ............ 
MPD UHF 450-470 non scan .... 
MPA UHF 450-470 Select model ..... 
PLS/MPO/MPA Multi-chgr. new ........... 
PLS/MPO/MPA/TPX Rapid desk new ... 
MASTR Il 150-174 410W trom , 
MASTR II 450-470 40W wvacc, 
MASTR Il 450-470 40W w/preal 
MASTR 11 Accessorias, complete ... 
MASTR JI Multi-channel cables . 
MASTR PRO/EXEC MIC'S New - 
$-990 128 ch head wiwarranty . 
$-950 128 ch head w/warranty 
MPS/MPR/MPX/MPI/MPO Chargers ........ sys 
NEW LONDON TECHNOLOGY — 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


LA EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 


WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK, AND INSTALLING. 


MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL: 

ADY D. HUOGINGS 

SHORES COMMUNICATION CO., INC. 

P.O. BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (602) 425-5870 


RAPIDLY EXPANDING EF JOHNSON 
e SMR OPERATOR « 
Urgently need experlenced two-way radio/ 
technicians. Excellent benefits including: profit 
sharing, pald vacation, medical insurance. Sal- 
ary D.O.E. up to $37,000 starting. Send resumé 
to: Advanced Communications, Inc. 593 

Over-myer Rd., Sparks, NV 89431. 


Equipment for sale 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


SOSHSSOSSSOSSSSSSSSOSSSOESSSOSESHSOEESOSE 


FCC Database 
ONLINE 


Low Annual Fee 


No Per Minute Charge 


The CommLine BBS 
313-854-6441 


USED EQUIPMENT 
UHF Talkies 
MOT-HT440, HTS0 
UHF Mobiles 


MOT-HT600 
Ken & Uniden 
Maxar 80 


Cushman CE4 w/extra Modules 
Phone (214) 351-2921 


TESTING 


Call 


1-800-446-2295 


Comé6 Paging Encoder $895” 


CALL US FOR THE SOLUTIONS 
TO YOUR TESTING NEEDS! 


Audio Generator SG 550 $269°° 


Buy Any Two (2) 
Receive 
Cable Package 
FREE! 


Com3 a Saiiee Monitor 52995" 


RAMSEY 
ELECTRONICS 


793 Canning Parkway 
Victor, NY 14564 


FAX 716-924-4555 


Sinad Meter SMIW/T $249°° 


Circle (100) on Fast Fact Card 


24 Hour a Day FAX 


$9.95 — CRYSTALS — $9.95 800/726-9015 612/884-8356 612/884-8352 
Here Are Just Some of The Brand Names We Carry in Our Large Inventory: 


ASTRON 


CORPORATION 


5-7 Working Days 
Lifetime Replacement 
Warranty 
1-800-819-2904 
FAX 1-513-542-8870 


KIRBY ENTERPRISES 


4120 Kirby Avenue 
Cincinnati, OH 45223 » (513) 542-3696 


- We Have Fast Service 

+ We Have a Flat Rate Repair Service 

+ We Have a Complete Dealer Support 
Program 

= We Have a Large Variety of Accessory 
Items Available 


Dealers Only 
= BR 1010 
————_ | 


'OMMUNICATIONS 


M€AXOM ANTENEX« 


SYSTEMS INCORPORATED 


HOLESALERS Your One Stop Warehouse For All Your Communications Equipment Needs 
Circle (101) on Fast Fact Card 


USED PAGERS MOTOROLA RADIUS 
Motorola and NEC. Reconditioned on RADIO WHOLESALE 


your channel w/warranty. or “as is” One of the largest stocks of 
ee . 
(303) 337-4811 Motorola Radius in the world! 


Acs FAX (303) 337-3084 CALL 1-800-53-RADIO (72346) 


GE MASTR Il 
* 


* REPEATERS 
Micor Stations: B83RCB1146, 


C73RCB1126, C73RTB1106. 
G.E. Voter System-Duplexors 


601-264-9760 
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Classified Equipment for sale Salam FREQUENCY PRODUCTS 


Electro Dynamics Crystal Corp. 
CRYSTALS 


COMMWORLD CORP. PAGER & LMR 
> sR. ce 
> MAXON > STANDARD 


National Depot > TEKK > UNIDEN 
for MANY OTHERS 
Complete list available upon request. 
SALES SERVICE & INSTALLATION For superior quality at competitive 
’ prices and delivery call 
icati j 1-800-EDC-XTAL 
of Communications Equipment (18003329825) 
ody 


Overland Park, KS 66214 


I Two-Way 
Radio 


I Computer Fit enna 
Low Profile 


Antenna for 
Cellular Phones 


Fully Tunable, CRIVAGP BiI-900 MHz Antenna 


I Pagers FEATURES; ¢Fully integrated, ready-to- 


connect unit goes anywhere! Can be 
mounted inside the vehicle and on fiberglass. 


ALL Branps! * Low Profile-Only 2.5°Hx4.5" Dia. 
e * Totaly Rigidity Eliminates “Picket- Fencing” 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 


For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


I Cellular 


a ie Ms © Raye G()C 9. 
Phone: 1-800-240-5122 I Fax: 609/692-1187 HUGE INVENTORY REDUCTION SALE 


Circle (102) on Fast Fact Card CALL TODAY TO GET IN ON THESE LOW LOW PRICES!! 


® WOLFE COMMUNICATIONS 
DuraComm 


1113 Central Ave., Billings, MT 59102 
2 Channel Tone & Voice Monitor Pager 


406-252-9220 + Fax: 406-252-9617 
WE BUY, SELL, AND TRADE 
Call or write for our current flyer 


rd VHE/UHEF/Low Band | SHORES COMMUNICATION CO,, INC. ] 
PC Programmable Tones 602-425-5870 
[W Multi-Addressable » SALES 
* SERVICE 


Authorized Dealer 


Scan Feature with Priority 
wo DurAlert, Full Accessories 
rd High Dealer Margin 


USED RADIOS 


at Low Prices! 


DuraComm Corp. 


" ‘ 6 *MICOR GE 
ansas City, M *MITREK *ACA 
*PORTABLES * ACCESSORIES 
1-800-467-6741 *MOCOM 70 TONE ELEMENTS 
"MAXAR *CHRYSTAL ELEM 
Fax 816-741-7499 *RPTAS "BASE STATIONS 


Large Quantities * (817) 433-5452 


Circle (103) on Fast Fact Card 


H H CLEAN USED GEAR 
Save big on Hark equipment! MSR agp es erardicr ta Poe eg V5O ADD: sis 2 
Mi 1 srisipesteesesententene BG 

550/550EX/350/350EX/450EX Syiitor XX. 1OOW VHF, wiih EEPROM. 


GE MPR portables. 3W 


ICOM Factory Authorized Sales & Service 


Radios & accessories bought, sold and repaired. 
Warranty Service Center. Dealers Welcome. Land 
Mobile & receivers only (no marine or amateur). 


SWS SECURITY 1-800-776-8274 


Also various Tellabs 2W to 4W (6131B) GE MPX port, with T-99, BW Mii 
Wescom 2W to 2W Amp. (7306-32) Si peageiig Sopaeemthiansiiie © 
GE Century I! mobile 


Call Tony @ 208-522-0750 Contact Ray 503-267-6064 
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Classified 


Now, here’s a switch! 


GHAnGcOUARD 


automatic [ON//7ELGE timer switch 
for two-way fadios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
SUGCESTED QNTLY $74.95 HO, 
12 AND 24 VOLT MODELS AVAILABLE 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT!! 


400 Highland Avenue ° 
Altoana, PA 16602 


800-458-3410. 


199! ChargeGuarc 


\2 
™ a 


P <r. 
Ek 
Circle (107) on Fast Fact Card 


SIGNALLING 


a eH 
— > NEW MICRO LINE = 


KEYPAD PROGRAMABLE 
DTMF DECODERS 
ANI ENCODER 
MOBILE DECODERS 


ACTIVE FILTERS 
AND 
REEDS 


CUSTOM PRODUCTS 


Brasrco, inc. 


PH (513) 773-6255 


Circle (124) on Fast Fact Card 


Equipment for sale 
The iwofp rm 


LIGHTNING PROTECTION SYSTEM’ 


“PATENT PENDING 
A MESHING OF 27ST CENTURY INNOVATION AND PROBLEM SOLVING 


BY 
RABUN LABS, INC. 


Automatically detects the presence of lightning BEFORE it gets close enough to do the 
damage, gives an alarm, switches power sources, AND/OR automatically disconnects 


power, phone and coax lines until the storm is out of the area, then automatically 
reconnects. EASY INSTALLATION! Models available for Mobile Communications 
Equipment, Oil Well Pump & Controls, Substation Controls & Instrumentation, SCADA 
& RTU Data Reporting Systems, Pipeline Control & Distribution Equipment, Computers 
& Data Distribution Equipment, or we can custom design a system to suit your needs. 
4407 Vineland Rd., Suite D-18 ¢ Orlando, Florida 32811 
407/244-1355 * FAX 407/246-1358 


1-800-788-1824 


A cost effective, intelligent solution to equipment damage due to lightning 


Circle (104) on Fast Fact Card 


GE RADIOS 
AT WHOLESALE PRICES 


@ We will meet or beat any published price. 

® The largest GE dealer in N. America. 

® Rush Delivery in the U.S., Canada & Mexico 
® We buy used & take trade-ins on GE 2-Ways 
@ FREE sales and service support. 


1-800-336-6825 


Hrs.: Mon. thru Fri. 8 A.M. to 7 P.M. E.S.T. 


Two—Way Wholesale Distribution * 3512 Cavalier Dr.« Ft. Wayne, IN 46808 
Circle (105) on Fast Fact Card 


Malling Address: 
P.O. Box 7846 
Fredericksburg, VA 22404 


V=_=AMIE CLIENT 
NINES ELE ETRONICS ‘ert. 
Fredericksburg, VA 22401 


All equipment is sold in working condition, unless otherwise stated. 


T1600 Remote Option Cards 

Secure Base Station Controls 

ClU's 

Base and Repeater Cards 

Unified and None Unified Chasis 

Power Supplies for Bases and Repeaters 

Centracom | Power Supplies 

Many items in stock, call with your requirements. 

We have the R1801 DAC for your programming needs. 
Cail us with your requests. 


We accept VISA and Mastercard 
Circle (106) on Fast Fact Card 


Spectra Tac Comparators 

Spectra Tac Ci Displays 

Centracom | and Il Consoles 

T/R Cards 

Auxiliary Receiver Modules 

Tone and DC Remotes for GE and\ 
Motorola 


Phone: (703) 373-3888 Fax: (703) 786-7968 


To Place Your 


Classified Ad Here 


Lowest prices PERIOD! 
Ye cnurcows? 800-231-0103 


Call Joyce At: 
913/967-1923 
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Classified 


ANTENEX&: 


Quality Antennas & Accessories 
from Antenex are available 
through CA! 


7 


jes: 

« Lowband-VHF/UHF-800/900 
MHz Mobiles 

« Special Application Antennas 

« Teflex™ Dual Shield Cable 

« Trunk Lid Mounts 

* Magnetic Mounts 


« 3/4" or 3/8" Hole all Brass Mt. 


or 5/16" - 24 Stud Mts. 
« Fiberglass Base Antennas 
* Yagi Antennas 


Call for 
a free 
Antenex 
Catalog 
& CA's 
Quantity 
Based 
Pricing! 


a 


distnduted by 


€o A Communications 
WN Associates Inc. 


(800) 435-3313 Oroe Far (BOO) 264-4934 


Circle (109) on Fast Fact Card 


The Industry 


@ One board fits most mobiles and portables 


@ ETrunk® equipped radios available 3913 BroaddusAve., El Paso, TX 79904 
@ Low cost, easy to install Buying late model two way equipment preferably 
®@ No special site controllers needed ig Al handle Mle dg cod Wr 
© Dispatch and interconnect capable pegenseiie shale ae a 
@ All board features are software controlled "PL repeater (No DOs) scaccsnas $2375 
© Compatible with more radios than all our competitors combined! 1 ea. C73RTB3106 Micor VHF 

PU RASB ssonsconnmncronacssednmirts $1000 
1-800-4-ETrunk (914)245-1128 Fax retrieval system: 1-800-292-9723 (914)245-2382 1 ea, C71RTB3102 Micor 42-50 

Local Cont: PL scwnaciassinas $1000 

Circle (110) on Fast Fact Card 5 ea. TS3RTAG900 Micor DPL VHF 
Mobiles w/aeceSs oo... cee csesseseees $275 
CLEAN USED GEAR es Te 
75W Mobiles w/ACC 


Cushman CE-4 & CE-6 Service Monitors 
GE Phoenix SX VHF, 2/16CH&Scan 
GEMLS LB, VHF, UHF 2/8/16 CH & Scan 
GE MASTR I! & Exec !! LB, VHF, UHF 
GE MVP, VHF 

GE MASTR I! Base/Rptr LB, VHF, UHF 


tandard For All Band Trunking 


Equipment for sale 


The New Way To Re-Crystal! 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 
Motorola, GE, NEC, and all others! ranay] cael fee 
Your old friends at Standard Communications’ Lhe) Bay LIU Gay 
Crystal Division are now your old leas at Standard: 15 days 
Frequency Management. We've formed an By Ba a 
resonant Snare serve you better. ft: f Frequency 

¥¥-| Management 


Greater Capacity, New Larger Facility, 
same Experienced Pros. ADiasion of The OW Thomas Companies, inc 


15302 Bolsa Chica St., Huntington Beach, CA 90649 800/800-9825 (FAX 714/890-1832) 


RADIU 


Circle (108) on Fast Fact Card 


2500 SyntorX. AOOMR2, T4SVOI5G1! 
WE BUY HIS eect ap 
20¢a GE Carona 600 MHz Trurkad 30 watts 
AND SELL ea GE Marc V Portables, 800 Mplz Trunked 
USED 20ea Micor, 495M TH4ATSI000 
Jea Micar Bases 462MH2 ABSACAIIOSATSP2 
MOTOROLA Zea Motrac Apte Az C24MSYIIOIT 
Sea Maxar 40, 460Mbi2, O34TSAI000 
AND 2402 MXG40 460MH2 H44AAUI140 
35ea MT500. 460MM? H94HBUI124 
GE 2ea GEMLS 460MbH? MLSU2sC 
Bea HT40 460MH2. tL. 5 
tea Micor Aptr 406M 
FM Bea Micot Bases 159M 


4ea Consolette Bases, ISIMH? 143885200 
TWO-WAY 33ea Syntor 1S5MMz TA3SRAI200 

Stea Mitrek ' z 
RADIOS [Ae : 


SCHAEFER 
RADIO CO. 


130 West 
Fayette St. 
P.O. Box 395 
Denver, IA 


SALE 


LOW-LOW-LOW 


SPECIAL: P110 UHF 2 CH 4W 
JUST $359 TIL 6-30-94 


SAFARI RADIO 
1-800-RADIO-80 


CELLULAR PHONE 
& Pacer Parts 


COMMPARTS 


PO BOX 108 
GREENWOOD WA 6024 PH: +619 246 2052 
AUSTRALIA FAX: + 619 246 1000 


50622 fea “ce BAL nt Sle Bay Tone Remote MCM 
PHONE: le 


(315) 984-6115 
FAX: 


(318) 984-6220 ba 12 vac dc Converters NPNGO4 
10¢a GE MASTR PRO G61 Indoor Caniners 


ELECTRONICS CENTER 


Tested w/no chan. ele. .........., 
25 ea. VHF or UHF spirit pagers 

WITBEAS Se CGMS svsseszeraissaereverassavaencaees $33 
25 ~~ UHF Pageboy II FNC w/chgr 

no reeds 


NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
HarisAlpha2000E VHFIMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MT500 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734,834 VHF, UHF HT 


Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard966L LB, 75Watt,Synth 

Mostar VHF, Maxtrac 9O00OMHz 


We Buy Used Equipment — CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 


Circle (111) on Fast Fact Card 
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Standard HX400 VHF, UHF 25 CH Synth 5W HT aa 
Uniden SPH & SPU 8 CH Synth HT 10 VHF Minitors 1212 w/chgr ........ 
Wescom 2GHz Microwave, MUX 25 71602 or T1605 remotes 
Standard GX-1500U 
GE Deskon |I DC Remotes, Motorola Local Remotes 15 
MORE - MORE - MORE - MORE - MORE - MORE si 
92ea. Mark 80 Tone Remotes .............00......$49 
New in box 
58 ea, NRN4952 Charger New .......cc.. $14 


Voice (915) 562-1000 ¢ Fax (915) 562-3827 


Classified Equipment for sale 


Antenna Farm 


SENTRY MANUFACTURING 3 ‘ 
Communications Supply 


Precison Quartz Crystals 


T | 800-252-6780 


RADIO & PAGER CRYSTALS 
¢ Channel Elements & Reeds 


The complete line of Wattmeters, Elements, Loads 
and Accessories 
+ In Stock 
+ Competitive Prices 
+ Best Service 
1-800-255-6222 


Circle (112) on Fast Fact Card 


Also Available 
* 100% Quality Control] Tested 
« No-Hassle Lifetime Warranty 
* Competitive Prices 9 ==" 
*FAST DELIVERY ~EVB 


LTR BACKBONE EQUIP. Vaur Camolete Troe Lie Distibut 
ee fl 


; = ues Guaranteed Blackout and \ | 
, y 
2 CES DID Converters Surge Protector 


2 CES Data Accumulators 
2 IDA RIC 2000 SMART 


aa aa Sean | (NY QQ, Communications 
Dittrantes ce WW GeO ister in 


1-800-455-3912 Tripp Lite Power Supplies ronments Crow Fx (000) 284-4894 


i> 3 
1922 


“THE POWER PEOPLE” 


Circte (113) on Fast Fact Card 


SIGNALING NEEDS? 
e HAEWA HAS THE ANSWER ¢ 


VHIE ond UHF 
Programmable Portables: 
-2 Tone, 5 Tone, ANI 
- DIMF, Pulse Tone 
- CICSS, Burst Tone 
— European 5 Tone 
— IMTS & others 


HAEWA COMMUNICATIONS 
MiMF-HOS 4357-B Park Dr., Norcross, GA 30093 USA 
404/921-3272 ¢ Fax 404/921-2896 


1-800-783-4239 


Iv Stocx, Best Prices, Quicx Service 


JPSTRON Ce 


State of the Art Antennas 


BIN £m Radiuy 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 « Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
= purchase of above equipment. 
AIR | COMM = 4614. E. McDowell Rd. 
Phoenix, AZ 85008 


COMMUNICATION 


For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LeMay #111 Tel. (214) 242-0439 
Carrollton, TX. 75007 Fax.(214) 242-0959 


DMPLIFIERS YAEBRSU 


We also stock: 
AOR JaBro 


Beckman Kenwood TOLL-FREE (800) 877-7979 


Centurion Larsen 


Comm. Spec. Maxon ion. Be Y RADIO 
Connect Systems Maxrad Fal ay 

Create Opto ; f i ; 
Cushcraft/Signals Pipo 4 ) } aoe Ragalos GA/90028 
Heliopower Tempo : # 

Hustler TPS a I 4 Phone (310) 820-1234 


FAX 310-826-7790 


lcom Uniden 


Circle (114) on Fast Fact Card 
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Classified 


>_> >>D>D__ DDD IE be 


Specializing in Motorola Radius! & 
Large Inventory — Everyday Low Prices 
P110 VHF 2 ch-2 wt.... ... $329.00 


P110 VHF 2 ch-5 wt... anes — .-- $355.00 

P110:VHF:6 chi-S:wto iessciscsesteina ities $401.00 

P110 UHF 2 Ch-2 WL. .....ccsccscsscessteseessesseeessseseevessees PGO2.00 

P110 UHF 2 or 4 Ch-4 WK. ...ccccccessccsesesssecsscesseeessens $388.00 

P7710 WHE 6 Chi Wii ssevinsiescctsvscesevzsonexenexcsxescennsensss $434.00 

GPS00 VHE ‘2 chicinsraccrannnns cians $457.00 

GPB0G: VE SICH vcivisitenesasanaccavicevescaanncensavecsenerveasnl $522.00 

GPSOO UF 2 OR sce csccccnsecccuanceaivssecuesoctenmamiecoasentis $489.00 

PSO: IE Bi Gy crccvasswsncnvanccrcsoneivvasvevsaasvsnsecesonvesnaarens $554.00 
M10 Mobile VHF 1 ch-25 wt. .0......... ccc cceccceeseeeeeceeeeeeeeseeeeee $265.00 
M10 Mobile UHF 1 Ch-25 Wt. ooo... ceec ce ceeseeeececeeceesseeneeeeeeee $314.00 
M120 Mobile VHF 2 ch-45 Wt. ou... ccccccccececeeseeeseeeeeeeeesseeeeee $310.00 
M120 Mobile UHF 2 Ch-40 WE. .0...... ccc cccceeeeeeeeeeceeeseeeeeseeneee $359.00 
GM300 VHF 8 ch=45: Whi sissies caonieceniiicecnitant $400.00 
GMSOC UH FB BhS 25 WH onesovssccconcivasscevanceoausrwaxsaxeseransnaaeanperne $413.00 


MEGAHERTZ TECHNOLOGY, INC. 
= Inquiries: 214-341-1119 
Fax: 214-348-5659 
—— ene ok Gee ( ee 


Cee eee eee ees 
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AA 


MOTOROLA 
away Gemneane 


eee 


S)) 


THA EERE CG 


nee * PAGERS « PAGERS * PAGERS» PAGERS ° PAGERS « 
‘ NEW 

E LOWER 

s PRICES ON 

P NEC 

G PAGERS 

R 

? 


™ Refurbished Motorola, NEC, and Panasonic Pagers 
™ Pager Parts and Accessories = We Repair Pagers 
™ Reeds, Filters, Code Plugs, etc.  » USED PAGERS WANTED 


McMANUS COMMUNICATIONS 
400 N. Sth St., Blytheville, AR 72315 
TreL: 501/763-6250 Fax: 501/763-6533 
“One call gets it all!” 


PAGERS ¢ PAGERS « PAGERS « PAGERS: PAGERS « PAGERS 


"OIMOFPVUVsHIMOPVsHIMO>PDV 


*VIMOPrv 


* LABELS * NAMEPLATES 


Custom Labels for your pagers, 
cellular phones and two-way radios. 
Battery labels » Bar code and printing systems. 


SERVICE MONITOR 


Cushman Model 6232. Has 
scope, spectrum/analizer, track- 


CALL FOR FREE SAMPLES | ing generator, PL tone genera- 
—~, ADVANCE LABEL & TAG tor, 6 years old, calibrated in 
ALr McKinney, 1 73069-8930 1993. Asking $4,500. Call Ed 
1-800-466-5345 1-214-542-5345 @ 407-321-6483 or 407-322-5396 


FAX: 214-548-2518 
* Outstanding quality at competitive prices « 


after 6 pm EST. 
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2 - WAY RADIOS - ACCESSORIES - TOWER 


10 MOTOROLA SYNTOR XX 100WATT UHF 
8 CHAW/SCAN MULTI PL WITH (EE PROM) ........ $350 ea, 


20 MOTOROLA MITREKS 42-50 W/ ACC 


BOWATT STD SO 4 CH once ccc ccc eesseceennenee $125 ea 
10 MOTOROLA MITREKS 42-50 Wy ACC 
1OOWATT PL SO 4 CH $300 ea 


20 MOTOROLA MO-70 042 50 PL WIALL. wepeorae $50 ea. 
20 MOTOROLA MICORS 4SWATT WITH ACC 


SYS 90 - SCAN MULTI PL .. vue. $100 68 
50 GE MASTER EXEC 1! 42- 50 GREAT FOR 
SIX METER HAM USE) 4 CH GOOD COND. ............. $50 ea. 
t moe STX CONVERTA-COM WIRF PA 

. $225 ea, 
1 cists MODAX. 100 PAGING TERMINAL $200 ea. 
20 UHF MT S00 4CH PL WITH CHARGER .. .. $125 ea. 
1 MOTOROLA MODAX 500 PAGING TERMINAL . .. $400 ea. 
471600 REMOTES TONE AND DC ....... » $125 €a, 


20 HT220 4WATT-4CH-PL WITH CHARGER ........... $75 ea. 
10 MOTOROLA MOSTARS 800 TRUNKED ............ $225 ea. 
10 GE DESKON II REMOTES. .......... $30 ea. 
500’ 24" FACE SQUARE DESIGN 3° & 2 1/2” LEGS (will sell 

spon BOLT TOGETHER ANGLE TOWER a COND. 


URRENT PE DRAWINGS ANDO SEALS $14/ 
FOB WINSTON-SALEM, NC 


Call Charles at CMC ENTERPRISES (910) 769-2885 


Channel Elements 
100,000 Freqs in Stock! 


MASTR II, MVP, EXEC II 
MICOR, MOCOM & MOTRAC 
$20 witrade or $25 wio trade 

Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


BUY—SELL 


WANT TO BUY: 
* Used GE - MARC 
* Used E.F. Johnson LTR 


EQUIPMENT FOR SALE: 
* New GE EDACS Base Stations 
* Used GE Mobiles & Portables 


Call 1-800-365-4283 ext.#38 
a 


7 GATEWAY 


£ =~ COMMUNICATIONS, INC. 


For Sale 
Centra Com I 
—Whole or in Parts— 

Centra Comm Il 
Engraved Buttons. 


$6.50 per button. 
All orders shipped 


within 48 hours. 


Centra Com Il 
Reprogramming and 
Custom Changes 
Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


Classified 


Equipment for sale 


* MOBILES * BASES » PORTABLES + PAGERS - REMOTES - 


PCI — PEKAAR COMMUNICATION INC. 


Steve’s back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 


GE $990 Control Head 128 channel 

GE MPD PLS Lener Carrying Case, NEW, ‘Large or Short Style with Strap Only i ae 
GES550 16 Plus trunking contro! neads ...... : 
Motorola Mitek Model T51JJA 2900 60 watt 42-50 tange 4 freq. wilh accessories, clean, no PL. 
Motorola MOCOM 70 U41BBA 1900 60 wat! 42-50 range 4 freq. wiaccoss., clean. M0 PL oo. cue 
Genera! Electric MPR or MPX Rapid Chg 6 Unit Chrers.. Nee 352ZL 3BIX |... 
Motorola Micot U51ATN1100 42-50 60 wat! wiacc.. no P 

GE MPE Portable Model P66SABWBMX 450 to 470 Lei 2 {req wiCG 

GE PE Ponables Model PE6SRBW 450 10 470 range, 2 freq. wICG 

Motorola Mitrek T45JJA3900 BK ag Range wiaces. .... 


Ang: 


1148" 


Regency 8TH201 HB wraccessorie: 

GE Custom MVP Modal CTS6AAU66 Mobile wiaccs. 

GE MPR or MPX Portables Highband or UHF wielemenis . 
Motorola Micor T73ATN 1100 150-170 Range wiaccs 

GE MasterPro Speakers ... 


Catalog Available 
* BOARDS 


a a tn 

= thea eae ee Sues » 6 for $10 
Call (201) 772-0704 
- REEDS - 


If you can't find it, try us! 
+ STRIPS + ACCESSORIES + ELEMENTS 
Circle (117) on Fast Fact Card 


*davul: 


¢ Fast turnaround 
¢ Flat rate labor* 


« Refurbished Motorola 
& NEC Pagers 

- 90 day guarantee* 

* Volume discounts 


“Guarantee on electronic 
components only. 


1-800-844-8287 


« Common frequencies 
in stock 
- Parts & accessories 


*Flat rate does not include parts 


Kern Pager Repair 
834 Foley St. Jackson, MS 39202 
601-357-4138 Fax: 601 -948-B257 


Circle (119) on Fast Fact Card 


Oe 
| Add a recorded natural voice to your system. Voice 
libraries of up to 255 words or phrases (2 min total 
max}yecord your own using our optional SDS-1000 | 
development system and your |BM compatible, or we'll 
prerecord your messages for you. Eprom voice storage 
means your library is unaffected by power lass. 


Used In: 

* Repeater identifiers * ATM's 

* Site alarms * Multiple languages 

¢ Weather stations « Emergency announce- 
+ Remote telemetry ments 


§ or 6CO ohm audio out 
+9¥ to +14v supply 
Size: 3" x 4.57 
Connectors included 


Parallel inout worcl select 
500 ma keyline output 
32 Kb sampling rate 
Multiple modes 
Selectable timing 

Several different models available 


Palomar Telecom, Inc. 
120 Simpson Way * Escondida, CA * 92029 
619-746-7998 © FAX: 619-746-1610 


Mobiles, Portables & Bases 
NS | by 


< CALIFORNIA RADIO” 


10943 - 6200 Roos Montrose, CCKORADO 81401 


ORDERS! 802-231-0103 QUESTIONS 303-249-1414 FAX 303-249-4334 


POWER RACK 
SYSTEMS 


= For cell sites, 
remote sites, central 
office and 
communication 
huts. 


« Custom designs 
built from extensive 
list of options, 
including battery 
eliminators, 

DC converters, 

distribution panels, 

metering/ 
monitoring. 


" Wide selection of 
input/output 
power 
115/230VAC - 
48-24-12 VDC. 


* All major 
components 
designed cmd 
built by NEWMAR 
for maximum 
reliability. 


" Call 800-854-3906, 
and receive a 
Rack System 

Design Guide. 


P.O.Box 1306 = Newport Beach, CA 
PHONE: (714) 751-0488 = FAX: (714) 957-1621 


Circle (118) on Fast Fact Card 


Factory Direct! 
(MA) MOTOROLA 


Vib Motors 
& Crystals 


Buy your Vib Motors and Crystals 
direct from the Manufacturer! For the 
utmost in quality and reliability, 
choose Genuine Motorola Vib Motors 
and Crystals. 


HIGH QUALITY-GREAT PRICES! 


Keep your Motorola Pagers Genuine 
Motorola with high Quality Motorola 
replacement parts - factory direct! 
Call for pricing and volume discounts. 


1-800-892-3068 


® and Motorola are trademarks of Motorola, Inc. 
Circle (120) on Fast Fact Card 
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Classified 


Simple, 
Reliable, D’TMF 
Signaling 


. {Electronics 
| Engineering, Inc. 


13667 Floyd Cirele * Dallas, Texas 75243 


1-800-527-4596 


Circte {121} on Fast Fact Card 


monore LAF Elia . 


ONE SOURCE AONE CALL 


C48 WY £5 3 ae JOIN I 2 3 
PH (205) 566 26949 JFX.1305) 586 25974 | 


' SILAY Mla 9097 


PAGER LIQUIDATION 


Tane Only Motorola: Envoy, Senser, Metrx, 
Pageboy; NEC D-4; Panasonic: 
Vanguard, Page Four; Standard 
RSVP; plus misc. 

Display Motorola: Bravo, BPR2000, 


Dimension 2000; NEC: R3D3, B4N; 
Panasonic: Synthesizer, Vanguard 
160, Panapage 80; Uniden: Micro. 


Alpha Numeric NEC: 1DP, |IDP7000; Uniden: Micro 


Tone & Voice == Motorola: Spirit, Dimension 2000; 
NEC: Mark IV, 


NO REASONABLE OFFER REFUSED. 
Call Bob at (818) 887-0354 
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CAL 
CRYSTALS FORALL RADIOS 


+ Communication C 


TAaTyrce 
bs wh 


nana ae ate met 


All makes and 
+ Channel Elements 


Recrystalized and compensated 
Competitive pricing! 
Emergency Service 


For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 


800-333-9825 
FAX 714-491-9825 


1142 N. Gilbert Anaheim, CA 924801 } 


O08 6 ant At, io herr en ag 


Equipment for sale 


SLOW POKE 


Powerdetlay timer 
* Delays power-down after ignition 
has been turned off. 
* Installs easily inside any radio. 
* Programmable Time Settings 
* Dealer Pricing Available 


$39.25 


1-800-336-6825 


Master Card * Visa * Discover 
American Express Accepted 


Hours: Monday thru Friday 8:00 A.M. to 7:00 P.M. E.S.T. 
D&L Wholesale Center « 3512 Cavalier Dr. * Ft. Wayne, IN 46808 


Circle (122) on Fast Fact Card 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


MOTOROLA Radiuy 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 


2 ch 25 WATT 

8 ch 25 WATT .... 
16 ch 25 WATT .... 

2ch 45 WATT .... 

8ch 45 WATT .... 
16 ch 45 WATT 


1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


Circle (123) on Fast Fact Card 


COT eee 
Programmabte Delay Timer Protects your radio 
5 DG 200 Series & cellular phone 

FE} The DG 200 Series is a dip switch pro- 1% Mme’ warranty 


=} grammable timer with delayed time set- ; 
Fj tings of 15 min to 12+ hrs. This unit will ; 
FS handle 30 continuous amps at 12V. The 

3 i Series timer eliminates battery fail- ns 


= 
= 
= 
= 
= 
= 


LABoy INC oo 


ny COMM-NET 2000 FS case stariwure tee 
E ‘oe 800-283-5158 one 10 eri $3800 
POO OOOO 


4™~. 


ACKSON 
TELCOM 


tals 
Is 


« Chemical Ground 
Rods - UL Certified 

+ Cable Support System: 
SAUNDERS TELECOM 
GLOBETRAY 


+ Strut Metal Framing: 
GLOBE STRUT 


130 Danette Circle 
Reno, NV 89511 
{702) 852-4258 
Fax: (702) 852-4258 


Classified 


Equipment for sale 


BUY-SELL-TRADE 


BASES, REPEATERS & PAGING TX 
1 MICOR 375W BASE 42-50 MHz 
1 MOT DESK TRAC BASE ULF .... 
2 MASTR || VHF 100W RPTR 
2 MASTR |i 100W 30-50 MHz . 
2 MICOR UHF RPTR 15W 
2 MICOR RPTRS 450 MHz 75W. 
1 MASTR || UHF 100W RPTR .... 
6 MITREK BASE 50W & 100W ... 
10 MICOR BASE 42-50 MHz 100W RPTRS 
2 MASTR 11 30-36 MHz 375W 
10 MOCOM 70 BASES ALL KINDS .. 
1 MASTR Il 375W 42-50 MHz 
EX I! BASE 6OW Any Band . 
3 DELTA-S BASE 100W 30-: 50 MHz 


trom $1995 
trom $1995 
. from $895 
trom $1995 
trom $2495 


MOBILES W/ACCESSORIES or N/A=NO ACCESS 


5 SYNTOR X 9000's 30-50 MHz 110W 

50 MOCOM 70 50W 30-35 MHz N/A $50 W/A 

20 MOCOM 70 100W 42-50 MHz W/A 

35 MOCOM 70 30-36 MHz 100W N/A $125 W/A.. 
40 MICOR 42-50 MHz 100W N/A 

4 MAXAR 80 37 MHz SOW W/A 

50 MITREK 39-50 MHz 50W N/A $100 W/A $150 10/$1250 
25 MITREK 39-50 MHz 100W W/A 

30 MITREK 30-39 MHz 110W W/A 

30 MASTR 11 30-36 MHz 100W N/A $150 WIA .. 
80 MASTR II 25-30 MHz 100W N/A $100 WIA .. 
20 MICOR 30-36 MHz 100W N/A $150 W/A 

10 GE DELTA-S N3A34 30-40 MHz 110W W/A 
20 MIDLAND 70 0557C SYN II SOW 40-50 MHz 
5 MITREK UHF 100W 4 FQ. W/A 

10 MITREK VHF 110W W/A 

35 MASTR Il VHF 100W N/A $150 W/A ... 

25 MOCOM 70 VHF 45W N/A $50 W/A ... 

30 MOXY D23GMA1000 VHF 25W 

14 EX II ST7 4FCU66 VHF 100W N/A $100 W/A 


60 MASTR II 450-470 MHz 100W N/A $200 W/A 
100 MASTR Il UHF 75W N/A REC 450-490 MHz 
TX 440-495 Mhz 8 CH CG TESTED N/A 

10 SYNTOR T74SRA UHF 100W W/A........ 
15 MOCOM 70 UHF 75W N/A $100 W/A . 
50 SYNTOR X 800 MHz CONV. 45W W/A .. 
10 MICOR 800 MHz CONV. 45W W/A 


MISC. ITEMS AND STUFF 

20 MOT T-1600 DC OR TONE REMOTE ........-....---:20ceeeeeeeeeeeeee 

10 MOT T-1383 TONE REMOTES 

4 MOT 1377 DC REMOTE NEW . 

10 PAC-RT VHF & UHF . 

150 REMOTE MANY TYPES ‘Dc. TONE . 

15 MOT SIRENS TLN 16918 

300 GE/SELECTONE MSTR Il TONEBOARDS ST-101 

6 MICOR BASE TEST SETS 
900 MHz DIGITAL PAGING TX & RPTR. GE 900 MHz 45W Con- 
tinuous Duty Expendable to 150W. E-PROM supplied for 633 
channels to cover all PCP, RCC, SMR & MAS Link Frequencies. 
Will work as Repeater or Paging TX for 1200, 532 & 300 Baud 
Golay plus many other formats. Has receiver with 39 MHz off- 
set. Limited quantity, act now! Call for details. From $1495. 


We do not buy/sell pagers no portables or parts. 
Minimum Order $100. 

BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane 
N. Little Rock, AR 
72120 
Orders & Bids Only: 
800-423-3858 
Information: 
501-835-7066 
Fax: 501-835-8766 


30 YEARS IN 
COMMUNICATIONS 


Bob Barnett 


Circle (125) on Fast Fact Card 


At 
Buy Wholesale 
viet (CE GENERAL  hrices 


COMMUNICATIONS 


DISTRIBUTORS GF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory * Quality Service « Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI! 53719 * 608 271-4848 » Fax 608 274-2080 


800 356-3200 


Because your business takes you everywhere. 


@ EDACS 


Mobile 
Communications 


MOTOROLA RADIUS FROM PROCOMM 
Where quality is #1 but where we want to be dead last 
when you call for pricing. BACK BY DEMAND THE GP 
MONTHLY SPECIAL! FACTORY FRESH UHF, 8CH., 
$507, VHF $477. Used but as new with full faciory war- 

ranty salesman demo radios. Very limited 
supply so call now!!!!!! 
VISAS sasesssressssarveasensntan oe 
MTX8000s'9000s 
MT2000s 
HT1000s ........ 
OTHER MODELS ARE AVAILABLE! 


INFORMATION AND FAX: 805-497-2397 
ORDERS ONLY: 805-497-2394 


$766 ‘50 


WHEN QUALITY COUNTS, CALL 


Nim} 
CRYSTALS-ELEMENTS 


44 YEARS IN THE INDUSTRY 
EXPEDITE SERVICE 
MENTION THIS AD 
AND RECEIVE OUR QUICK REFERENCE TO 
COMMUNICATIONS AND PAGER ee FREE. 
PHONE | UR FAX 


1-800-725-1426 1-800: 322- 9426 


INTERNATIONAL CRYSTAL nant ees? 5S da 
P.0. BOX 26330 » OKLAHOMA CITY, OK 731 


“Find Out What Everyone Is Talking About!” 


ANTENEX€:-:::: 


2000-200 Bloomingdale Road, Glendale, iL U.S.A. 


800-323-3757 
800-851-9009 


accessories: Fax: 


June 1994 
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Classified Equip. for sale (con) 


presents: 


GE HIGH POWER MOBILES + MASTER II LIQUIDATION 
New/Used/Refurbished Nae: New/Used/Refurbished GE Repeates/Base Stations 


RANGRS/DELTAS S-SX QTY _A-T* DLA.COST TY AT DUR COST, 


GE RANGR HOBILES @ MASTR II STATIONS 

N9G11 —Rangr Mobile, 136-153 MHz, 40W, 16Ch, 2PPM 800.00 panel o - ers ne po e co seers 2400.00 
N9HO1 ~~ Rangr Mobile, 150-174 MHz, 40W, 16Ch, 5PPM .. 750.00 0 MHz, 110W, Mastr att. . 
NQH11 Rangr Mobile, 150-174 MHz, 40W, 16Ch, 2PPM 800.00 NI76VAS66A —-150-174 MHz, 110W, Mastr Il, |.D. .. ; 2500.00 
oo eee ee ee ae a sesso | | Sictats SSIMMrE TOWMeSe CS irng ESO 
NSU01 Rang Mobile, 450-470 MHz, 35W, 16Ch, 5PPM . 899.00 B3NI00YASHA 150-174 MHz. 110W, Mastr Il, 0.0. sae Be poh 
N9U01 Rangr Mobile, 450-470 MHz, 35W, 16Ch, 5PPM . 799,00 SSNOMUEASUR “WRIA va REIL AdW idee CED. $400.05 
N9U02 Rangr Mobile, 450-470 MHz, 100W, 16Ch, 5PPM ‘ 3500.00 


! DC76RCS56C 138-150 MHz. 1 10W, Mast il, C.D. . 
NSU11_— Rangr Mobile, 450-470 MHz, 35W, 16Ch, 2PPM N17VAD66/77A UHF-VHF 110W, Crossband, Mastr II. 2500.00 
DELTA $/SX @ 20800 


pale hl VHF/UHF 110W. Crossband, Mastr II... 
19D417521G1_ — 120VAC, Muftin Fan for 19" Rack. 
N3A103 Delta, 42-50 MHz, 60W, 16Ch WICG ..., q ‘s ; 
N3A106 Delta, 42-50 MHz. 110, 16Ch WIGG 19C320895G12 120VAC, Muffin Fan for 69° Cabin 
N3A120 Delta-S, 450-470 MHz, 40W, 16Ch 


19C307166P12 450-470 MHz, 3 CAV. Duplexer 
N3A127_ Delta-S, 450-470 MHz, 110W, 16Ch WICG ee $a help recat 
N3B137 Delta-SX, 450-470 MHz, 100W, 16Ch W/CG 150-174 MHz Sinclair Duplexer 
N3B137  Delta-SX, 450-470 MHz, 16Ch WICG ... A312C-A UHF Sinclair Duplexer... 
19990 1966G2 Noise Blanker B3CA1D 69° Indoor GE Cabinet w. 
190901775G2 Channel Guard Board ... : 
190901207G4 TX-PA Board W/TXTRS, 42-50 MHz, 100W.. 


45” GE Pole Mount Outdoor Cabinet ... 
60° GE Pole Mount Outdoor Cabinet ... 
CONTROLLERS @ 
S5A055 S-500, 8Ch Select Model 


MASTR Ii POWER AMPLIFIERS (PA) 
19D424786G4 = 110W. 138-174 MHz, Simplex PA. ... 
S9A990 5S-990, 64/128Ch Dual Priority Scan . 19D424786G2 40W, 138-174 MHz, Simplex PA. 
S6ZM1B Weatherproof Speaker 
Federal Siren Speakers, 25W, 8 Ohms . 


19D424786G7 100W, 138-174 MHz, Duplex PA. 
19D424786G5  40W. 138-174 MHz, Duplex PA. 
S8ZM1F Dua! Control Switched Junction Box 
MISCELLANEOUS 


19D424895G6 40W. 450-470 MHz, Duplex PA. 
CH1552 GE PCS Standard Charger, 220Volt 


Omongn0m 
5 £589 So on ado nin a 


VDaOmMoammMoo 
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Ui wywoo 
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19D424895G31 100W, 403-420 MHz, Duplex PA. ........ 
AUXILIARY RECEIVERS 


" j ARMO2 AUX AX Rack Mount, 12VDC, 29.7-36MHz, SPPM 3 i?) 
1943748901 MPI PLS GE Spesker — ARMO3 AUX AX Rack Mount, 12VDC, 150.8-174MHz, 2PPM ..... 3D 
me ‘ ARTO4 AUX RX Rack Mount, 121VAC, 450-470MHz, 2PPM . 4 D 
RANGR DESKTOP/WALLMOUNT STATIONS @ ARMOS AUX RX Rack, 12VDC, 800MHz 4 ¢ 
N8A206 Wall Mount, 2Ch, 51-110W DC CTL tes ARMOS AUX RX Rack Mount, 120VDC, BOOMHz, EDACS WIGETC Shell . 4 E 
N8A208 Desk Console, 16Ch, 51-110W, Tone . MASTR II IPA CONTROL SHELF 
ape bie satay ply 51-110W, Tone aro 19B234871P22 DC Remote RO DC Remote/repeat 1-FreqWiCG..20B 
fall Mount, 4Ch, 51-110W, Tone CTL . . 19B234871P29 DC Remote 2-Freq (Aux. RCVA APPL) n..0.19 B 
“CLASSIFICATIONS: AeNew with Factory Warranty: B=New with D&L Warranty; C-Demo 198234871PS2 Tone Remote or Tone Remote/Repeat 1-Freq-CG 51 BB 
Condition; D=Refurbished (mint); E-Used, cleaned, good working cond.; T=Used, “as is”. 19B234871P58 Tone Remote/Repeat 1-Freq WICG-WiRPTR DISBL .. oH B 
Italics-AVAILABLE WHILE QUANTITIES LAST. 19B234871P62 Tone Remote 4-Freq W/CG, WICG On-Off B 


“CLASSIFICATIONS: A=New wih Factory Warranty ;B=New with D&L Warranty; C=! a Condition; D-Returbished 
{mini}, E-Used. cleaned, good working cond.; T=Used, ‘as is*. Malos=AVAJLABLE WHILE QUANTITIES LAST. 
96) D&L TWO WAY WHOLESALE DISTRIBUTION 


3512 Cavalier Drive » Ft. Wayne, IN 46808 96) D&L TWO WAY WHOLESALE DISTRIBUTION 
1-800-336-6825 » Fax 219-471-5294 


3512 Cavalier Drive - Ft. Wayne, IN 46908 
Mobile Communications 1-800-336-6825 » Fax 219-471-5294 
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Mobile Communications 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 


Continuous Duty | ORDERS ONLY: 
9 POUNDS | 1-800-237-6519 
¢ LOW RIPPLE @ INQUIRIES AND IN LA; 
@ CURRENT LIMITED @ 504-361-5525 
© FILTERED e FAX 504-361-5526 
@¢ REGULATED e@ (| Motrac; Micor, Mocom; Mitrek; Etc. 
© EFFICIENT | MT’s, and GE Elements. Call for 
prices. 
Any desired Frequency available 


| 7T0 75 AMP MODELS AVAILABLE for fast delivery. 
; DuraComm Corporation (] Lifetime Warranty on Crystals 


| 


438 NW BUSINESS PARK LANE Uric ry souk oe 


KANSAS CITY, MO 64150 [] We Buy Used Elements 


1-800-467-674} Try us first. We always have your 
Fax 1-816-741-7499 frequency avallable. 


Syntor R df “ 
an 


LO-BAND PORTABLES 
30-36 MHz, 6 CH, crystals on one 1814 Hancock St. 


channel, antenna, wall charger, Gretna, LA 70053 
carrying case ... $199.00 
HAEWA COMMUNICATIONS 
4357-B Park Dr., Norcross, GA 30093 USA 
404/921-3272 ¢ Fax 404/921-2896 
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Classified 


Equipment for sale 


@ Micro-Size Design for Conve ie 

and Fiald Use. = | 
@ Uses Surface Mount Technology (SMT). . = 
@ Rechargeable - Works for | ‘Hours. on One Charge. 2. 
e 
@ 


Supports Full Spectrum of Programmable — 
Motorola ® Radios. 
Includes AC Adaptor, XT/AT cable, Serial cable, 


1 Year Warranty. 
PA-2* Programming Adaptor... $1 29.°° 
PA-1* Programming Adaptor... $99.9? 


Program Your Radios "IN-HOUSE" 


Fase ST- SAME DAY SHIPPING — 


4s -800-752- 3571 


“ie HOUR | ‘AX AK LINE 404-252-8929 RA FREE “Note: Hardware 
cALL es OCHURE ON Onty, Software sold 

Full Line of f Programming ( Cables Available COLO! pRODUCTS- by Motorola, Inc. 

Programming Cables are > pr acision ¢ devices designed ALL OF ouR Motorola®) and 


other products, are 
Trademarks of 
Motorola, Inc, 


Atlanta, GA 30342- 3219 
Established 1983 in Atlanta, GA Pre |[c.00.] Ss 
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emargaani radio. Put your confidence in our quality. 
1 


POLARIS INDUSTRIES 
= : @ Division of Southern Computer Corp. 
_- GP300/ P110 Models.. 141 W. Wieuca Ad., Sulte 300-B 


100 Models 


"SPECTRA, RADIUS@ MOBILES, MAXTRAC @. end more! 


NEW MARKET FOR Radiuy GM300 
Alarm Controller Module Tums GM300 Mobile into an Alarm Reporting Radio 


I Sell to alarm companies for business and residential use. 

EI Reliable reporting when phone lines are cut. 

B Works through community repeaters. Provides new income 
without taking additional air time. 

I Test operation of each unit over the air. 

It Reset alarms over the air. 

I Polite operation through shared systems. $ 

§ Module, installation kit and documentation: 139 


Phone / Fax: 603 447-3925 
Tasker Hill Road, Box 1940, Conway, NH 03818 


Schurman 
ELECTRONICS z 
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—— V2 —— 
COMMUNICATION 
Distrubution Ceuter 


2-WAY SALES TO DEALERS ONLY 


CONVENTIONAL & GE-MARG 
Mobiles * Portables * Accessories 


° Paige Tim Sheila 


Reasonable Prices - Dependable Service 
Distributor for: Telewave * RFi » Whelen 


Authorized Distributor 
Mobile Communications 
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Wholesale Prices 


(INC. 


1-800-923-6872 
or fax your RFQs to 205-476-4768 
You’ve CALLED THE Rest—Now CALt THE Best! 


International (USA) 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave.. Erlanger. KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 
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BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


GET 
THE EDGE 
OVER YOUR 
COMPETITOR 


ADVERTISE IN 


MOBILE RADIO 
TECHNOLOGY 
CLASSIFIEDS 


Call Joyce Bollegar at 
913-967-1923 
Fax 913-967-1735 
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Classified 


A 
If You 
Don't 
Advertise, 
something 
Unheard 
of Will 
Happen... 


RFCAD' 


FOR WINDOWS IS HERE! 


CDS has been the leader 
in high quality propagation 
analysissoftwareand services 
for over twelve years - 

RFCAD"™ isthe keystone in 
our line of RF-Engineering 
Tools™, 

For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software »* Microsoft Windows Application 
package in the industry, there “Recewed Power Andivsis 
‘onl hoice: RFCAD™ * Multiple Site € composite Coverage 
BOL FOOL CICCSNE se ‘ (any number of sites) 

In addition to the PC * Land Use and Land Cover 
software package, CDS also Data Base Available 
offers UNIX based » Staristical Analysis of 

i cick i Model Performance Available 
propagation packages.On bs * Multiple, Propagation 
Remote Access Propagation Models to Choose From 
Services, and an array (Longley-Rice, Biby-C, CRC) 

a Kemtome * 3 Second Terrain Data Available 
of additional services and OE: ; 

hicks... Pleas ? mot ine on Single CD-ROM 
Products. Please contact us For U.S., Canada, and Mexico 
today to request the latest * Field Data Integration 
catalog of services. * Demonstration Disks Available 


6105-E Arlington Bivd. 


Communications Falls Church, VA 22044 


Data Services, Inc. (703) 534-0034 - (800) 441-0034 


913/967-1923 
Vv 


SENTRY ”Service Manager” Version 2.1 


This NEW deluxe edition of the technicians service 
encyclopedia now offers over 130 program selections. New 
Intermod, pager and Marine programs. 
Ask for brochure or, Send $ 199.95 Check or Money Order 
to: 
SENTRY USA® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 
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Telephone (407) 773-6090 FAX (407) 773-6092 
Circle (134) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 


* LMR Predicted Area Coverage - Multi-Site Coverage Maps 

¢ No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
* Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 


« VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
e 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 


oc Mountain Communica ons, inc, 

Rocky Mount C ti I 
= 14200 W. 30th Avenue ™ Golden, Colorado 80401-1412 

wa ag (303) 526-5454 Fax: 526-2662 BBS: 271-9670 


ee 
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COMPLETE MULTI-USER 
COMPUTER SYSTEM 
For Paging and 2-Way Radio Business. 


Includes 7 terminals, 2 printers, tape backup, 
360 MB hard drive, specialized software pack- 
age for paging and 2-way radio industry plus 
modules for Accounts Payable, Payroll and 
General Ledger. System cost originally over 
$30,000. Must sacrifice at $5,000. Call Bob at 
(818) 887-0354. 


Identify and prevent RF 
communications site interference 


- Transmitter Noise/Receiver Desense Analysis 
- intermodulation Signal Level Analysis 
- Eliminates Manual! !ook-up of filter curves 


COMSITEPLUS 


For a brochure, call 1-800-845-0408 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 


communications company. It provides the 
user with work orders, and work order his- 
tory, inventory contro! and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 
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The Service Processor computerized work 
Ticket. Automatic Inventory adjust, Auto Ticket Pncing. On line 
service history MA, or T&IM. MA records, Frequencies Cap Codes 
Etc. On line Help. Generate any Report, Easy to use, Character 
oriented, or mouse driven, Network and Windaws ready. 


"DEMO, ACTUAL SOFTWARE, FREE*** 
Midwest Data Service 
P.O. Box 178, Philo, IL 61864 
217-684-2641 


| Cellular Clip A 
CellClips™ 


716/875-1749 


CUSTOM RF SOFTWARE TOOLS 


Coverage Digital 

* Digital/Analog * Throughput 
*Reliability Response time 

«2D contours Fast Color Printer plots 
°3D terrain grid Map Features 


Simulcast Interference Minimization & Others 
CMC CONSULTING (214) 612-8880 


Classifj 
os aes Computer software 


REMEMBER SEEING THESE ADS? 


. ion 
Radio Convers! 
Software 


AND SAVE 
we RADIO 
ESCUCHEONS 
$2.25 


dio Conversion 
Software 


TOROLA ! RADIUS 
UPGRADE YOUR RAD 


« @pg00 TO 16 CHANNELS 


Upgrade Your Ragi 


US ang 
: GP300 tg 16 channe} 
PHO to l6¢ : 


« PHOTO 6 CHANNELS yenpesctenninenne 228 
e EUROTOUSSTANDAAY rea - at 
e0u/P200 ANN ; ; 
: = = ™ Out of Band 
400 + .-veceecereeree 


« BOARD BLANKING 
« Mic0's, MAXTRAC HTS 
+ PRIVACY PLUS 


Limited Feature 


50 years. This action is but one that Mororola 

is taking to prevent the spread of this and similar 
a illicit software. Anyone who has knowledge of 

Recently, Motorola concluded a lawsuit for 7 ome: 

such illegal activity is urged to contact Motorola 

at ]-800)-325-4036. 


Contacts will be kept 


VISA g 


software copyright infringement in the Federal 
Tite MASTERCA 
RO 


Court of Canada brought against C+ Software of 


Quebec, Canada. These ads were used to pro- % ‘ 
confidential and may be 


mote the sale of software which infringed 


Motorola’s copyrights, Hopefully, you were not a 


party to chis illegal activity by purchasing any of 
this software. Those that did were contacted by 


Motorola and asked for its recurn at their own 


© 1944 Mororola, Inc 


Get The BEST 
Out Of Your 
CASH GRIP - 


Advertise in 
MRT Classifieds! 


Contact 
Joyce Bollegar 
913/967-1923 

Fax: 913/967-1735 


expense, as provided by law. 

By this action and others, Motorola is pro- 
tecting the integrity of our customers’ products. 
Motorola proudly has provided reliable, high 


quality communications products for more than 


Circle (136) on Fast Fact Card 


made anonymously. 


@ and Motorola are trademarks of Motorola, Inc. 


MICROWAVE 


Menu Daven - Color Coded 


On-Screen Path Profile Design 


Diffraction Los Calculations 


Reflected Signal Analyas 


Roule and Sytem Diagrams 


Map Crowangs » Graphic with 
Dimensions 


Performance Predictions: Analox. 
Dugtal and Video 


NORTON ENGINEERING 
10002 McOuH Court 
Vienna. VA 22181 
703) 938-5745 
Fax: {703) 938-9168 


NGS 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


RADIO COVERAGE ENGINEERING SOFTWARE 


(CEMS) i 
4 


3 


(RCES) 


®Cg 
Fen, Ne 
ain) 


LAND MOBILE RADIO 
Coverege Diagrams 
Mulliple Prediction Models 

ol Radials - 50 Mi (SU Km) Radius 


Relicl Maps in Color 


Intermodulation Calculations 
« §O Tx and Rx Frequencies 
« Upto" Order 


* Graphic Presentations 


Demo Disk 
and 
Sample Printouts 
Available 
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SE 


CONSULTING SERVICES 


* Microwave Systems 
+ 2-Way Radio Systems 


+ Telemetry ‘ SCADA Syste 
+ Path Survey & Analysis 
* Specilicatons & Licensing 


ENGINEERING AID SOFTWARE 
* Microwave Calculations 
* Path Profiles ( 
* Mobile Coverage 
« Muiti-Point Calculations 
* HAAT Calculations 


U.S.G.S. MAP DATA BASE; 30 SECOND & 3 ARC SECOND DATA BASES 
CONTACT: JERRY SIMMONS 


P.O, Box 884, Montgomery, TX 77356 


- (409) 588-3200 - FAX (409) 588-4434 
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Computer software 


e Straight Answers to Hard Questions 
« Increase Your Productivity 


e Understand the Mysteries of 
Radio Propagation Studies —_— 


¢ Find out if your system will work before you construct it ee coe 
° j i ntrinsically sale 
pont Sotmaeet nae ene Dealers Welcome 
. ui COMMUNICATIONS 
; * Save money by doing yourown engineering 1-800-822-MOSS 
SoftWrightic — » Over300antennapattemssuppliedin library 
1010South Joliet, Suite 204 e Wide diversity of propagation models 


Aurora, Colorado 80012 


(303) 344-5446 * Fax (303)344-2811 e Callforfree demo disk 
Tole TAP BBS (303) 344-5378 


MOTOROLA 
RADIO RENTALS 
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Fast Access to: Reporte: ¢ MT1000, HT600, P200 
#2 79, a Inventory Repair History : Hi daee Safe 
Free Demo Disk Customers Tech Productivity All ypes Headphones 
CMO LAS Active Repairs Inventory / Low & Outs ¢ Mobiles & Portapacks 
Available Repair History Gistornces e Repeaters & Crossband 
Shop Equipment Service Contracts Sets 
W D ic px 
Se farnice Sak * Dealer Inquiries Invited 
Utilities: Finally. « software package that 
© Invoices gives you, the service manager, 1-800-283-COMM 
* 
° 
° 


Repair Forns access to the data you need to nin 
Mailing Labels your shop more efficiently, and EVENT RENTAL COMM., INC, 


Freq Rolodex doesn't cost thousands of dollars. 
Backups User friendly sofware is completely 
Inv cross reference menu driven, with on-line context 


210 Main St. #153 Seal Beach CA (310)430-5892 by description sensitive help and mouse support. Professional 


Consulting Services 


Advanced RF Coverage and Propagation Software 


SS Applied Spectrum Research] 


* Radio Area Coverage SE ws \\e" 
oe 


* Path Profiles IS &, 
* Land Use/Vegetation SY ei 
* Easy to Use on Your PC =) 
* Full Range of Design Options = 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries 
* International Applications == 
2975 Valmont # 100 _— 
Boulder, CO 80301 USA — === 


10 Woodbridge Center Drive COMMUNICATIONS 
Wood eRe) S36-6e70, CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 


Offices throughout the United States and London, England; 
Melbourne, Australia; Richmond, B.C. Canada. 
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VW Tiion NS ELECTRONICS SERVICE INC. 


Electronics, Inc. COMMUNICATIONS MONITORS SALES & SERVICE 


SERVICE MONITOR N.1.S.7. TRACEABLE CALIBRATION 


CUSHMAN IFR 
REPAIR & CALIBRATION SALES NEW-USED 


COMMUNICATIONS 
CONSULTING SERVICES 


(01) 303 444 4871 
FAX: 303 444 4872 


Exclusive monitor repair since 1973 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 3610 Dekalb Technology Parkway 
Suite 110/111 


4300 Lincoln Ave., Unit O Atlanta, Georgia 30340 
Rolling Meadows, IL 60008 (404) 451-3264 AUTHORIZED 
(708) 934-6426 Fax (708) 934-7195 Fax: (404) 458-8785 CUSHMAN SERVICE 
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1500, A7500 


. Lat $90 inc pat ang 2 spare fuses 
. Casts jess than your first repalr job! 
‘ 


Buy & Sell Refurbished Pagers 
Lowest Flat Rate Repair 
Recrystal 

Used Pagers Wanted 

Fast Turn-Around Service 
Accessories, Parts & Software 
Need Reps 


Authorized SALES and REPAIR 
for KENWOOD and VERTEX 
Two-Way Radios. Call us with 

your communication needs. 


B cS “The Pager Repair People” 


High quality, cost effective, and guaranteed 
pager repair, Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 

(303) 337-4811 FAX (303) 337-3084 


LAZER BEEPERS, INC. 
1-800-354-3405 
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LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 
GE Warranty Processing 

36) Fast turn-around 


585 Factory Shoals Road 
Austell, GA 30001 


404/948-9566 


$25.00 FLAT RATE 
Plus Parts & Shipping 
On the following models 
XLH-250 RH-250 


Bre tiie 
H-202 REGENCY/WILSON 
SOTHER pte S30/HR Plus Parts & Shipping 
OM ==» FAST TURNAROUND 


Advertisers 
invest Thelt 


ions MULTI 
Moore, OK 73180-3316 * FACTORY TRAINED 


405-799-7356 _800-880-7356_* VISA - MASTERCARD - COD 


Make your classified 


ad stand out. 
Use color! 


SERVICE MONITOR REPAIR/CALIBRATION 


RF Fuse For FR Monitors Specialzing in Sorvice Monitors since 1973 « NIST Traceable 


WE BUY AND SELL USED MONITORS! 


Phone (800) 288-8223 or (303) 962-9998 


951 Des Moines Ave,, Loveland, CO 80537 
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BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates * 90-Day Warranty 
* Quick Turn-around *FM/AM/SSB/ CW 
¢ Northwest Location 


MOTOROLA 
Authorized Service 
* Authorized warranty Service 
* Quick Turn Around 
+ Flat Rate Repair Available 
* Free Estimates 
* Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(713) 547-3683 


44 YEARS OF QUALITY 


iim) 
PAGER, PORTABLE REPAIR 
MOTOROLA, NEC, SHINWA, GE, RELM 


CLEAN, REPAIR, TUNE, 
AUGN TO FACTORY SPECS 


noo” 1 9° 5 PLUS PARTS 
PORTABLES $ cs I 5 00 PLUS PARTS 


EXPEDITE SERVICE AVAILABLE 


PHONE | FAX 
800-725-1426 | 800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN » OKLAHOMA CITY, OK 73102 


Portable Service 
for GE, Motorola, and all other 
major brands since 1959. 


« Warranty * Fast Turnaround 
@ ° Rowen UPS Paid + “(&) 
See 


* Maintenance Contracts Available « 


WILLIAMS ,,, meantcaléons 


1215 West Tharpe St., Tallahassee, Fl 32303 
VISA and Mastercard Accepled (800) 685-2337 
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Business opportunities 


ANTENNA SITE BUSINESS 


Chapter 11 Bankruptcy Sale of South- 
ern California Antenna Site Business. 
29 operational Antenna Site Facilities 
including communications buildings, 
towers, air-conditioners, security and 
electric service. 2 additional pieces of 
undeveloped real estate. $1.5 million 
annual gross income. Information 
package available’ upon request. 

Contact Jay Feick at (878) 840-1555 


Thriving two-way shop in beautiful 
Northern Michigan. Major corpora- 
tion affiliate. Great customer base. 
Excellent growth. Includes inven- 
tory, equipment and vehicles. 
616-946-5853 


BUY & SELL 


ALL MANUFACTURERS 
ALL BANDS 


Equipment wanted 


WE BUY USED 
GE 2-WAY RADIOS 


We'll offer you cash or discounts for your 
used GE trade-ins. Fax a list or call Jonn: 


1-800-336-6825 


Fax: 219-471-5294 


Hrs: Mon. thru Fri. 8 A.M. to 7 P.M. E.S.T. 


USED SERVICE MONITORS 
IFR, MOTOROLA, CUSHMAN, WAVETEK 
BOUGHT * SOLD » CONSIGNMENT 


R.F. IMAGING AND COMMUNICATIONS 
408-929-2244 PAGER 510-498-6875 


Call Brian Johnston 


Frequency data 


REGIONAL FREQUENCY | 
DATABASE SYSTEMS 
ON CDROM 


$99.95 


Plus $5.00 S&H 
Data Access Program Included 


* New Data: March 94 * Easy Installation 


404-434-5949 


* More Fields : Now 61 * Easy To Use 

* Many New Program Enhancements 

* New Format : Regional / Multi State 

* Improved Performance / Faster Radius Search 
Call for more information and pricing on our complete product line. 

Custom Databases and Services are also available ... 


All frequencies within the FCC Master Frequency Database 


for the entire US on CDROM, Floppy Disk and Printouts 


the Master Frequency Database on CDROM 


PerCon Corporation 
4906 Maple Springs / Ellery Road 
| Bemus Point, NY 14712 


___ (716) 386-6015 (716) 386-6013 FAX 


PerCon is the official contractor to the FCC for | 
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Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comm-Co. 
1-800-347-4121 

FAX (602) 585-6900 


IN FRONT 
OF YOUR 
BEST 
AUDIENCE 
TODAY! 


When Your Pager Problem Stack Up 
Turn to Page Repair 
«$10 Flat Rate Labor * Recrystal & Recode 
* 30 Day Warranty ¢ Repair Contracts 
* Warranty Contractors 


824 River Rd. 2700 Flora Si. 
Edgewater, NJ 07020 
(201) 943-9521 Pa 


Call: 
913-967-1923 
Fax: 
913-967-1735 


Dallas, TX 75201 
(214) 623-5177 
PageRepair inc. 


Classified 


Tower services 


TowerWatch 


Tower Monitoring Systems 


* FAA Reporting and Logging 
(to meet FCC & FAA requirements) 
* Lighting & Security Alarm Equipment 
1-800-475-1780. Central Station Monitoring 


Dealer Iinquines Welcome 
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One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 


AMERICAN 


—s 
em AND 
STRUCTURES 
* CELLULAR * MIGROWAVE * UHF/VHF « 
© BROADCAST * SPECIAL » COMPLETE 
* INSTALLATION SERVICES * GUYED TOWERS « 
* SELF SUPPORTING TOWERS » 
FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


[a MORE MONEY 
FROM YOUR ANTENNA SITE 


Let me show you how to earn more money 
fromyour antennasite. Experienced tower site 
consultant and site owner/operator can show 
you how to: 
¢ Extract maximum profits from your tower 
+ Deal with your technical problems 
+ Better manage your site 
¢ Prepare site leases 
— We Appraise Sites and Businesses — 
For a FREE Initial consultation 
call Jerry Agliata at 
TRANSCOM CORPORATION 
(914) 779-3676 or Fax: (914) 633-9315 


sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


DiaBLo COMMUNICATIONS, INC 


1220 Brickyard Cove Road, Suite 200 
Point Richmond, CA 9480] 
(510) 236-3700, Fax (510) 236-3799 
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SABRE COMMUNICATIONS CORPORATION 


Designs, Manufactures, Installs 
Guyed and Self Supporting 
TOWERS 
Worldwide For 
CELLULAR, MICROWAVE, BROADCAST, 
CATV AND SPECIAL APPLICATIONS 


3400 HWY 75 NORTH PHONE (712) 258-6690 


Lightning prevention 


4 Lightning 
= Prevention 
= = Systems 

STATIC DISSIPATION AND 


GROUNDING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 


204B Cross Keys Road, Berlin, NJ 08009 


P.O. BOX 536 
SIOUX CITY, IA 51102 


1-800-369-6690 
FAX (712) 258-8250 


FAX 609-767-7547 ¢ (609) 767-7209 
Don’t Wait Until It’s Too Late! 


‘MicroNet wc. 


m Site Management = 


COMMUNICATIONS 
SITE SPECIALISTS. 


@ Site Setection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 
Sites Available Now... CA, CT, DC, FL, IL, IN, LA, MA, MD, Mi, MO, 


Over 140 sites in inventosy) 
California, DC, Marylandj@ 
New York, Pennsylyénia an 


shusetts, New Jersey, 
. Call to discuss 


et Sit Management 
, Buitding B, Jamison, PA 18929 
« FAX 215-491-0260 


2400 Gwnby Lane, Richmond, VA 23220 
(804) 953-0200 + Toll-Froa: (800) 438-3810 10 
FAX: (B04) 353-8059 


Center Onve, Woodbridge. NJ.07095 
FAX: (908) 636-7260 + Toll-Free: (800) 247-4796 
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Classified 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader - choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


REESE 


Circle (145) on Fast Fact Card 


Fryer's Sire Guipge is NOW ON LINE! 


The nation's most comprehensive tower directory 

with over 50,000 sites listed is now available only 

to paid subscribers ($75 per region/ $400 for the country) features: 
*Phone numbers & contacts of site managers and owners 
*HAAT's on avery site (3 second terrain data) 
*NAD 83 & NAD 27 Coordinates 
*Precomputed distance to contour values 
*Demographic data 


FRYER'S 
On-Line 


106 Lansdowne Court, Sulte 300 Lansdowne, PA 19050 610 284-9289 


Circle (146) on Fast Fact Card 


TOWER SPACE 


Westchester « Putnam * Rockland 
Connecticut 
Combiners 70-960MHz Bogner and An- 


39 choice antenna 
sites in California. 


Tower space 


* Stand-by Power / Air Cond. 
¢ Continuous Monitoring 
* High-Security Access System 
eLand available for develop- 
ing your own site at 
Oat Mountain, Chatsworth 


KA Meridian. 
Communications 
Great sites, great service, since 1956. 


Call Rich or Jack Reichler at 


(800) 400-SITE 
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tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-779-3676 * Fax 914-633-9315 


WESTERN WASHINGTON 


Commercial power with generator backup. 


Good security. Year around access. 


Four Sites. 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


AAD corcoration 


AVAILABLE NOW!!! 


BELLE MEAD/NESHANIC, NJ 
LATITUDE: 40 27’ 11” 
LONGITUDE: 74 43’ 42” 
OVERALL HEIGHT: 730’ AMSL 


LAKE HOPATCONG/ROUTE 80, NJ 
LATITUDE: 40 56’ 25” 
LONGITUDE: 74 36’ 48” 
OVERALL HEIGHT: 1,305’ AMSL 


PRINCETON/ROCKY HILL, NJ 
LATITUDE: 40 24’ 46” 
LONGITUDE: 74 36° 07” 
OVERALL HEIGHT: 508’ AMSL 


AAT coicorsiion 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, N.J. 08837-3839 
For more information contact: C. J. Manolescu 
908-417-3993 © Fax: 908-417-4825 


Circle (147) on Fast Fact Card 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP, 


COMMUNICATIONS 

TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


PO. Box 31160 
CHICAGO, IL 60631 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 


SITE DIRECTORY 


Dedicated to advenising antenna sites for lease 
NEED SITES? 
The NCSD contains thousands of prime 
antenna sites, all with space for lease 
Just $15 per year, Por information call: 
Tel: (908) 462-5964 Fax: (908) 308-4633 


Classified 


Tower space 


RF RADIATION MEASUREMENTS 


ARIZONA'S PREMIER 
ANSI/IEEE - 1992 


TOWER FACILITIES 
Contact Dave or Charlie Bonifasi 
ANTENNA SITES, INC. 
602-998-7222 


RAYMOND C. TROTT 


CONSULTING ENGINEERS, INC. 
1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 
214/580-1911 


CALIFORNIA SITE RENTALS 
Many to choose from near San Jose, 
Los Angeles, San Bernadino, Indio, 
Palm Springs, Gorman, Palmdale and 
more. Call Carrier Communications 
(805) 945-5448. 


GET THE EDGE 
OVER YOUR COMPETITOR 


Tower Space Available 


45 miles west of Washington, OC 
Loudoun County, VA — Bluemont, VA, 
Lat. 39°05'05"N — Long. 77°40'20"W 

1900 AMSL — Wide Area Coverage 

28 miles west of Washington, DC 

Lat. 38°54'23"N — Long. 77°40'20°W 
1366 AMSL — Covers Western Areas of 
Washington, DG Metro Area 


28 miles oe of Tenet. Minn. ADVERTISE IN 
iver, Minn. 
Lat. 45°20'35" — Long. 93°34'18" MOBILE RADIO TECHNOLOGY 
1325 AMSL — Wide Area Coverage CLA SSIFIEDS 


Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 Fax (703) 255-1292 


Call Joyce Bollegar at 
913-967-1923 Fax 913-967-1735 


REQUEST FOR PROPOSAL 93P078 


NEW VOICE RADIO SYSTEM 
Project Reference (VCOM SYSTEM) 


THE SYSTEM WILL BE USED BY THE PEEL 
REGIONAL POLICE, ADDITIONAL AGENCY USE 
IS ALSO IDENTIFIED IN THE RFP 


Sealed Proposals clearly marked as to contents and on forms 
supplied by the Region will be received by Purchasing, 3rd 
floor, 10 Peel Centre Drive, Brampton, On., Canada L6T 4B9 
until 12:00 noon: Wednesday, July 6, 1994 


Proposal documents may be obtained from Purchasing at the 
above address. The non-refundable fee for the documents is 
$100.00 Canadian funds. 


Proposals will not be opened in public, but will be read out as 
received in the Council Chambers, Sth floor, at 12:15 p.m. on 
the date of closing. 


Technology 


The lowest or any Proposal will not necessarily be accepted, 
and the right is reserved to accept any portion thereof. 


Classified NOTICE 
THE REGION RELIES ON THIS ADVERTISEMENT TO 
NOTIFY YOU OF THIS BUSINESS OPPORTUNITY AND 
IT IS NOT OBLIGATED TO NOTIFY PAST OR PRESENT 
VENDORS, CONTRACTORS OR SERVICE PROVIDERS 
IN ANY OTHER MANNER. 


E.V. Kolb, P.C. WHITE, 
Chairman Materials Manager 


IF Region of Pee! 


Circle (149) on Fast Fact Card 


Industry 


Organizations 


Site Owners and Managers: 


Your SOMA dues dollars 
will be an investment that 
multiplies in value... 


¢ SAVE TIME AND MONEY with our 
shared research, knowledge, & experience 

¢ LEARN WAYS to educate your customers 
& provide them with better service 

* GAIN KNOWLEDGE that will advance 
your career & your organization 

| @ PROTECT YOUR INTERESTS with 

SOMA’s aggressive lobhying efforts to 
Congress & governmental agencies 

¢ BUILD A STRONGER INDUSTRY 
through research & professionalism. 


The keys to your success will be found 
by participating in the process. 


Join SOMA today. 


SOM A 


Site Owners and Managers Association 


National Association of 


Business & Educational Radio (NABER) 


For information, call 1-800-759-0300 


Circle (148) on Fast Fact Card 


Services 


REPAIR & RETUNING 


Kip or 


| DupleTuNe DUPLEXERS | 


yates HY VAR Filter Systems 
716-834-2787 Rx Multicoupliers 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessons written exclusively for Mobile 


Communications Servicing. $375.00 


Call or wrte Mobile Training Institute 
for free information; 


June 1994 


P.O. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 
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Fast Fact Advertiser 
Number Hotline 


908-417-3993 
800-229-4706 
708-349-3300 
800-255-6222 


.. 714-458-7277 


800-527-4596 
804-794-2500 


.. 800-423-3858 
.. 714-436-2600 


800-336-3115 


.. 800-321-4700 
.. 800-228-4563 


800-327-9956 
800-458-3410 


.... 800-487-7184 


508-751-5800 
513-595-5900 
303-962-9998 
404-458-2232 
305-229-9992 
..- 800-435-9313 
800-441-0034 
800-854-0547 


... 800-240-5122 
... 303-989-8000 


214-437-5320 


... 800-258-3860 


510-236-3700 
.. 800-336-6825 


... 800-336-6825 


.. 800-336-6825 
602-488-9755 


ws. 316-265-2050 
s+, 810-946-9493 
. 602-581-2875 


800-GE1-2345 
914-245-1128 


.. 800-603-3766 


800-800-9825 
215-284-9289 
715-344-3482 


.- 800-877-7979 


800-949-9490 


«800-442-3811 
..- 606-283-5000 


316-522-4981 


... 703-812-8270 


405-236-3741 
800-232-3501 
800-323-3779 


.. 800-426-1656 


800-354-3405 
816-891-6320 
501-763-6250 
703-373-3888 
214-341-0562 


. 818-888-7000 


315-437-3953 
800-MID-IANS 


... 800-MID-LAND 


Page 
Company Number 
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Times Microwave Systems .. 
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Trylon Manufacturing Co. Ltd. 
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Versate!| Communications .... 
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Wacom Products Inc...... 
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Company 
W & W Associates.................., 20,51,75 
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Fast Fact Advertiser 


Hotline 
800-648-2800 


. 818-764-1333 


800-325-4036 
708-576-5484 


... 800-235-9590 


708-538-3000 


... 407-364-2966 


800-638-5577 
800-759-0300 
800-844-8287 


we 214-751-7273 
.... 800-854-3906 
..- 916-477-8400 


703-938-5745 
203-928-0377 


.- 609-829-4455 


201-772-0704 
716-386-6015 
800-223-9580 


... 800-752-3571 
... 800-325-7170 
... 800-435-1636 


310-430-5892 
800-788-1824 
708-298-9420 
800-446-2295 
800-726-9015 
905-791-7800 


..-. 800-USA-1USA 
.... 303-526-5454 
-..- 712-258-6690 
--» 913-492-8288 

... 800-225-5765 


603-447-3925 
407-773-6090 
800-548-2484 


. 800-288-2763 

... 800-527-1079 

.-.. 803-344-5486 
++, 800-344-2003 
veseee, 800-688-1944 
ws 714-546-2002 

... 800-767-6695 


716-662-2680 


-. 903-591 -5986 


713-984-8684 


--. 800-645-4595 
... 310-652-3666 
.... 415-968-4400 
..-- 404-441-2100 
«--- 203-949-8400 

- 913-233-2343 
-.-- 800-228-0226 
---- 913-841-3089 
..-. 601-932-4461 
-... 519-669-5421 

- 818-442-0782 


- 800-456-5548 


800-USA-MADE 
.... 817-848-4435 
... 800-245-6356 


901-286-6275 


919-732-9351 


... 800-221-0732 
.. 206-820-6363 


4- Lan MHz In One Sweep $1,895. 


| Ji LN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display 


MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE 
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING 


ITC SA Series exclusive Dispersion 
Zoom lets you zoom in on any Center 
Frequency signal, from any one of 
five calibrated Dispersion positions. 
Preset at >140 MHz, 50MHz, 10MHz 
{MHz and zero MHz per division. The 
SA1300A displays greater then 1300 
MHz on the screen at one time yet 
allows instant zoom to any Dispersion 
Scan Width as low as zero MHz per div. 
Allowing for total control over all 
Dispersion Scan Widths settings. 


130 dB total Dynamic range 110 dBm 
Sensitivity. At Narrow and Wide Band 
Width settings. Performance you would 
expect only from a $10,000 Analyzer. 


DISTRIBUTED BY: 


ITC Spectrum Analyzers are the best 
performance to price ratio Analyzers on 
the market today. No other low cost 
Analyzer comes close to the Superior 
performance and quality of an ITC 
Analyzer, Total flexibility and ease 


of operation. SA1300A gives you full 
control over the Resolution Band Width 
and Freq. Span widths. Plus Vertical 
Position, Baseline Clipper, Sweep 
Speed, Video Filter, 4 Input Attenuator 
settings, 10 Frequency Select settings. 


Covers 1-1300 MHz and 850-1850 MHz 
In one sweep. Ideal for Satellite service. 
The SA1800B has the same general 
specifications as the model SA1300A. 


INTRODUCTORY OFFER 


SA1300A & OPT.s 1, 3,6 
ONLY $1895.00 nu: 


SA1800B & OPT.s 1, 3,6 


ONLY $2295.00 sore 1 
$1995.00 Opt. 1,6 ONLY 


$1595.00 
$1895.00 
$200.00 
$350.00 


SA1300A 

SAL800B 

OPT. 1 SOMHz MARKER 
OPT. 3 +/- SKHz Res B.W 
OPT. 5 1000 MHz Tracking Generator $250.00 
OPT. 6 7 Digit Center Frequency Display $300.00 
Note 1: Introductory Price for limited time only. 


TAKE ADVANTAGE 
CALL 1-800-566-1818 


To: Order - For Information & Special Intro. Offer 
Terms MC, VISA, AE, Check, COD, PO (OAQ), LC, Transfer 


INSTRUMENTS CORP. 


3817 S. CARSON ST, #818 CARSON CITY NV. 89701 


1-800-566-1818 702-885-0234 FAX 702-885-7600 
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B, CARSON CITY NV. NY. RESIDENTS ADD SALES TAX. 
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| a , 
ane we Chip 
See Bp 
ae on 
| - 

| 10-8 $89.95 fied CC-1/CR-1 _ $49.95 each | 
Biante Neae 8 Station Identifier, Meets all Sate Mount Component Kits for 
FCCID . Full nt a5 field program- SMT circuits. CC-1 for capacitors{CR-I ie 
mate with cle lal kena 85"x112"x. ay fesistors. 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection. 
ee forthe ReBenicntyp. 5/25°x 3:3" x 157! 


TE-12P $89.95 


Self-contained CTOSS or Burst Encoder. Each dial 
position’is field prearneb 5.25°x33" x17" 


PE-2P $54.95 


Two-tone Sequential Encoder, 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability: 1.25"x 2,0" x .4" 


SD-1000 $59.95 


Two-tone Sequential Decoder. 
Pieaeamable unit provides 
switched outputs from two-tone 
paging calls, 1,25" x 2.0" x4" 


DTD-1 


DTMF. 1.25" x 2.0" x .4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any FM trans- 
ceiver. 1.25" x 2.0"x.4" 


DCS-23 
Digital Coded Squelch 


Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 TS-32P 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25°* 


$64.95 


Sub-mini 


mable. 


Single Function DTMF Decoder. 
Provides. switch outputs via 


SS-32SMP 


Encoder. Jumper program- 
53" x 1.0 


TP-38 $399.00 


Shared: Repeater Tone Panel. Full function, 
microprocessor controlled. 19:0" x 1:7" x.6.0" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other.formats available, 7:5" x 7.8" x. 2:7" 


$59.95 PE-4/PE-15 $99.95 


Multiple Call POGSAG (RPC-1) 
Paging Encoders, Where direct 


control of local area’ paging is 
desired. 1.78" x 1.03" x 35" 


$27.95 
ature CTCSS 


SS-32PA 


$28.95 


Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 


able. .9" x 1.3" x .4" 


* x 16" 


The Sky’s The Limit! 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA - Phone (415) 574-1421 - FAX (415) 574-5 


Circle (3) on Fast Fact Card 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


el errno SPECIALISTS, INC. zzzas 


_ WEST TAFT AVENUE - ORANGE, CA 92665-4296 
LOCAL (774) 998-3021 « 
ENTIRE U.S.A. 1-800-854-0547 - FAX 1-800-424-3420 


VISA 
== 
r] 


Also in Italy and Spain 


FAX (714) 974-3420 


